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Robotics 1. rShsoLD, $(}, 
Giirrasrib erm^ih 

<oTp§lp<S5TLLUJlb! 

a, rr&sf'i uj ihidhaiujsv (Robotics) 67sot/t)Si//_(3sot rf,iii 

LDGtrd&smGvsfhsv Q^rrssr^isu^i <sTrstdlp LD<z$i)&>m 

g>rtm. Qi_tjL£K 3 <ssTLli_rj, swi—tTtf sutrtjsw ui—^^lsv 
Gur5&> C 3 P 0 LDfdnjjLD R 2 D 2 , surrsb-E, rrg^i&sti <95/775 5 )sit 
loTtB^Irrsir ldjd^jld QrjrtsfSl st/s^/tlv usvsfluQusm 
(Surrsiriu tdlGtnrjuui—raiasrflsv 6u/5<5 atousinm 
^tgtTfGS)LD&sb (^}r5& isTtB^ifj LD&sO^&srlm 
<95617//<?£)SOT(U 6176OT/7<5£ji/ 615)/J_Z_6OT. 

<S6l5)/T6iyLD LDS$t)&, £|)UJ <950657$ 65777$ <5/7651/735(3617 
^)(/j/e/ 0 LD (automatic) < 5 Trr ) §(iiji'hi(f,Qr ujitsu id sn no u(ld 
StfT&sfUuihiSi sissrgfjj} am Q&msvd)( 3 iDtTLD. 

(g)darT[T6m£§>l6smGV Robotics &j]<ss)jj)6&>UJ(B ^lEIl^Isv 
GTfsdiirjGtffiujsb tstmtr}] Q&msv<su( 3 £ Lfilau 
Qurr(rjj£&>LDrt3i ^(njdtffyLb. 



LD&sflg a_0SU ST/jSJI/JSOT 

srdShrjmtd^d (S^s^isuiurrm ^Lb^miansb ^)< 5 jt > su . 
(a^tpeSlm ^Issxscsnujd asmi—ffiku 
3-Gmfila6n(sensors), (S^LpsSlm rflGVHSVsmu 
ujnfdgusu^fd^assr ^luddlam (actuators) ldjd/qjld 
( a^Lfxsb&sfilm $G$)G 0 G$)UJ ssmflasuflm (tfisvid 
&L£ld6ts)(6jjujiT&Lj Qu/ogu ^luddlastflm 
Q&UJGb(Lps$)rD3iG$)6nd aLlQ\uuQ\^§iLb 
aLiQuumd® ^svlduli (controller). 


<g£l(n)Ui3GQ]Lb (HLDpasmi— ^LD&rmansb ssfrorr 
srsbson <5 ^asufhurddlaisisvsmLiLi) ct/b^/jsot CTsw/py 
(o)< 9 vr<a><si 5 ) 6 i 5 )i_ (LpLSj-iuiTgi. torQ^aydamSi—rra; usv 
^nssfliuihiS} u L^am (Escalators) lurTrjmsuay ^(§Sl<sv 
Gut 5 &>rrsb&>nGir spi—£ gjsutii^Lb. sjrSlujsuijaisb 
UJITGU( 1 )LD ^JDIEl&lsSlLLl—mSV rfl sir gy filS) @ld. 

^jsu id gydairrsm ssmflam ssm®. 

s-smfl<ans/rl<s61(§rB^i plEI^gs)# ffl<s3u_<s<56iyi_<s3L 
<95L_(/))LjL_//TL_(/j) ^GtnLDULI Sl5)<S31<5F<95<531 SlTjS 
6U<95<95<S17LD rflry^syib Q&iu&DjDgi- 

r5GV)i—(LpGtn/Difl<sv, £§)/5;5 <SU<S31<95 &tT&,mrh]&>Gis)Grr 

u5?63L63L 633i; a, l! (f l) u rr l 1 (f 6TrB§hijLD (Mechatronic 
device) srssiiry ldlIQCUld a^rosomb. ^ssrrrsb 
^)6u/D63i/D srg^irjssr GiGsirry a^ro (Lpigiunray. 
SjQsStSsbsb ^)6U/Dffl/<950<5 <563T63f)uj<95<95(LpLD 
(autonomy) <9><S3u_95<S31<51T<9 ■/// 1 sil />v/j// suLfl <95631 stray 

aismt—tSliLiLb Si in 53) lib (resourcefulness) dlstni—iunay. 

ggtburr (Roomba) (3 u n sir to ayrariol (67j £) 
ptrstsfliurh] Slash, LDrrjbgy^ ^ipyssrrrshlan^d^Lb, 
(Lp^lCSiunijaii^d^Lb a_<ssiy ld dg nssfliwiiSl adarrj 
[5 it roams® a eh, PR2 LDjbgyib Care-O-Bot Gurrssrfo 
usvGsugy sEif® Gsustnsvastnsrrd QaiuiLjib 



s-^GSliurrmij prTGvfliuihiSlam eusvsfla rftdliurra 
suf&j o 5 )l/_®j 7 . i_rr-eiShssrffl (Da-Vinci) LDforryLD 
eSujem (Zeus) (SunsirjD l 61& ^smsmup 
Q^rTL^sb^iLiuLD Qamsmi— Qff,rrss)soGrr,nd 0 
cgy/p/snsu d)d)dstn& st rs^l [7 sir sh^ld susaafts 
fiGdiurrad Slstni—d&lssTjDGtr. flso 
Q^rTL^Iro^rrssxscaeiflsb ^jijs^uussfld^ 
STfB^fjthiaiGsxsrr spisfilLL® sflsrrdstna 
^GtnsmpgjsSlLl® sfiifQd^d 
Q&siririJsfiJijjiSiljDiTrf&srr (lights-out manufacturing). 
^j^l<s61(§rB^i QprrLflsva psirssfhuLDrTda&Slsv ot/b<5 

cgysyrsiy srf^irjmansb Ljipdai^^isb sofffjs i5)/_J_z_ear 

CTsw/p/ Q^tflfgjQauvsbmsortLD. 

^svrgU tBmb QLDmQurtq^sb Qpsvib srsfil&,rr3i£ 
<5/Tsiy<*<s3isyra_0su/T<*0ffl(S/D/7‘LD, ^lapiuqdlQirtniJ). 

3-(l]jLDITJDJ0Lb Q^ludlCSjDtTLb. ^jQ^QutTSV 

prTGsfliurhidlam Qpsvib ^(HsxraLDna srsosotru 

QuiTQJjLl&GtnmiLILb CTSyf)<5/7<£6 2_06UfT<95<S6iyLD, 
^^JUUS^LD, 3-d^LDrTJDpLb QfflUlUS^LD 

£j) iusvdan.u)-uj rsmsrr Qsu@ Q^trsososfsb (^svstnsv. 
^sirCSio prrssfhurhidlam fr[nEia£d)<5v £§)0/5#i/ 
&>rt&,luQurtqjjL-3iG$)6tT QslilLls). sr^ddlsirtosm, 



aidffnu (o)u/T0/J_<s6Tf)<si5)0/5£i/ uiraiEiastnsrr 
a_0Sl/f7<®0®(55/7D<S3r LD/DIQ]L£s (_Jf735/£/<956)fl<Sl5)0/5d7i/ 
(Lp(Lg> a_nju<s^)/j (o)ufT0/J.<95®nsyf Q^rr^dSlsmjDssr. 


^jturB^ljjeir sn&i&eb (Robotic arms) 



N 


6775 fjj) £T<StfT (S5)<9» 

Qs,ni£lsb gjstniDuSlsv uujmuQ\^uuQ\Lb use 
£rTGtifUuiE]§>)a<srr (Lp(Lg> ^ujrB^irj Lcsstl^fjaisb Gtunrsv 
G$)sbss) svQuj esmmsviLi (s^su/Djfihsv use <^iurB^irjd 
stnaarn (Surrsv (Ssussisv Q&iudlsirjDsxr. (SlcsvilL 


^Gu/Djffhsv ^lurstffrjd asmam Qurrmro ssmflash 
ssssr(ff. fBmb asmsmirsv unrjd,^ stnaiuimv 
Q^iiiiud^Lspiu Qsustnevassxsn ^surorDnsb 
QurrhLbunsviLD Q&iliuj (lpl^il/ld. rsiTLb Q&iLiiud 
asupmLDrrm G>ldg£1ld lblcilditsv Q&iliuj (LpLspiuiT^ 
dlsv Qsussxsoasssxsnd *ii_ ^gujdjditgv Q&iliuj 
(LfiLSpiL/LD. CT(5)<S^/<*<g5fTL./_fT<g5 fBLD S$)&&S$)6fT Sl5)/_ 
u5)<S <9j(ffl3,LD[L3i UtQtlj {ffldai (LpLSj.lL/LD. fBLD SSI Si Si SSI STT 
Sl5)/_ <S>jd>t (SsiLSiLDfTSi /5<95/7<5<5 (LfiLSpiL/LD. LBLD 
LDSwft* <95/_!_(/)) LDpr/JLD (Lp Lfi IE1 SSlSi $Bl(fJjLDLjdsin.LSpUJ 

GtsursssrgssiLBsffh— <$jd>igiLDntgi£ SilqjjuusLjLb 

(LfiLSpiL/LD. ^]SS)S1L STSVSVfISlJJDSSIJD U -/LD 6l5)/_ 

(Lpddhu LDn&> ^ji—jjsiffssisimudsin.Lspuj ^ji—iffsisiflsv 
pirssfUuiffdlsisrL^ssrirffujssiLDUjrT^rTSi 
si5 )l_!_z_<sot. 

upd(&,LD sr/B^lrresram (Flying robots) 

sr/B^IrTssrsish st U G>u nr s/j (3 ld lbi—LB^i, 3 -(iijsm(ff 
Qs=svussiSLL^irssr sissiirjj iffss>md,S,ijff,mrr srssrssr? 
dlsv sr^^irjssrsisb u/DrBSjiLD Qs=svsvdsin.LspujssisiL. 
^snrd&Drod, &,nGl&srrTLLLSj. surrstpiriid! (drone) simrrp 
Q^insvdlCSpiTLb. (SrB[TLspujiTsisr &LL(ffuurr(ff 


^sbscrrLDsb rsisuLCi-dstna tsrQd^LD ^Ipm^rrm 
(LpdUzhuLDrTa <sp(ij ^nstfliuihidlGmu spqj) Qs,rrss)scd 
aLLQuurr® Q&iiip &n&>mLD[T& ^jsvsvnLcxsv sp(§ 
2 -s$$ists)LDiurrm sr^^irjmrraid Q&iudl/Dgl. 



3 ,rrQeisrmluf. s urrapjrrjSil 

ssnrjddGtLcxsv ssbsn ssmiflaGrr ldjd^jld l / 6 i 5 )/£)< s 3 isi > 
amlis). (GPS) ^dhusu/Dgui—sir ^GtnsmrBgi 
Q&ujsvuQld QldgvtQ urTQjjsn aid-Quuml® 
(tpevLD uiusm^^lLLi—LDULS). &>m<stsf}ujdaiLDrT3iLj 


UJD[5&il ^jSUJDJD^<SV g) 6D<S<S31<S <S>iG$)t—UJ (LpL^lL/LD. 

rBsfim ssvSlm usoGti&LDrrm ^iLb&imansfilGpiLb 
&,nGmrrL-iq. surrssirrrrQam uiumidc&\ 

SU/5^/Si5)L-/_(S37, LISS)3yUUI—Lb, Qg,nG$)G0&3irTL-§\ 

Q&uj&dansfilsSl (!)$&,], SrrojQiff^Lfisb aGmarrsttsfluLi 

LD/DgULD QpmSvQurTQTjGlfihLKSV 6U631/7. 

$r}QpLp&) <oTig§,)tjm$>>sfT (Diving robots) 

rfievd&lsviLD sunmddlevi ld 

LDL-Q\Lbg,rrQmmiSlsbss)eo, r$rfl<syLD (oTg^irjmsusb 
ljsu (Sgiigsxsv asm surd Q&uj&lmrDm. ui—@ 
STg^ijmaisb ldlLQliksvgv, GUGvsfla 
$lj(tpL££)a<srT usu. l/siSuSujsu 6i5)(6j(6Jjf7<ssft<s6yr, 

Q&, nsv Q u /70 srr ^rtmiia ■£) uj msrrrja m, 
<S)nrr sm)i «iJLD. L/<s3i<s/jz_/z_<s<s/7^/7<s6iT ld/dtuld 
aisvig. ^rjmudffhumsrrrjam firreLpLpSi 
’STfB^irjsiraissxsrT use (Ssus^isvai^d^u 
uiusxru (Dg^SifofTfjiF, sit. 



^ij^LfiLpSl sirB^Irreir 

£|)<s3isu ^(LpdaLDrrssflam, ^iGtn&amlis)- ldjd^jlc> 

/_ rru S)T(7 QSsnmnij (Doppler Sonar) ^Siiu suit) etnrou 

UUjmuQ}^^!, ^(ITjd(§Lb ^]l—LD LDJDgpLD <SH>LpLD 

(Surrsiriu ^)<5D<?uj<53iLDSiy«<53is)T<s §]sbs6hui£>rrai 
LDtdlULSlQdlsirfDsxr. &>rr(3mntLLiq. 
GvnGr)rnfdla«mdarTa 2_06uf735<95Ljz_/z_!_z_ use 
aqjj^ndamiaisb $qjjdgnq-u5lGb idUacyi!) 
(SsurpuLii— r^LpdlssisvuShsviLD (5s ussxsv 

Q&lLldlGVTIDGtSr. 



rseirrfil QisfiefiluLfaierr (Acknowledgements) 


1. Robot - PNG images and cliparts for web design 

2. uArm Metal Oven Source Robot Arm by Siaoyan 

- Wikipedia 

3. Gray drone white board by Adonvi Gabor on 

Pxhere 

4. The science ROV ‘Hercules ’ by Brennanphillips 

- Wikipedia 


£D<5(o) ; 5/7/_/f)<SU 6f>L(5)S31(7.' Q^lTl^l<sb§l<oS)jD 

GTjp§lrjeita>ek (Industrial Robots) 

(Lpa,sb sr^^irjssxssr 1954 £g)<sugj/r/jga Qh_eueb 
(George Devol) STssrusurj Ola,rryjlabsciss)rod (3a> 
S-(r^eurrdSlssrrrij. Q3,rrLpIsvaj&nfo sri,Syrjssrasr?i sit 

^LSj.UUSSII_d <95065^/<95S)T GTSmGtPsfl LD &lL(J)\UU ft® 

LD/Dtrud) Q^rrssxsvd ss)aujrr^a,<sb (remote 
manipulation) ^dhusujDjiflsflQijrF,#,] 
a_ 0 su rrSi! u_j errerrssr. Q^ttLflsv^issip^ 
^tTssFUutEidlassisrru Qunrgisurra g>$fbrra)i 
sussiaamtrau LSltjldasvtTLD. 









Robotics 2. Q&rTLfl<ob§i<ois)jD 

6T[5$5l!J<s£r<9>m 


(Lp^sv €T<smstPsflLD «L_(/))U/_//7(/j) LDJDQJLD rfllJSV 
<ST(Lgfi>i ^jiudad^Ltpuj isr^^irjsnm 1954 £§)si> <ig/777g3 
Qisusi) (George Devol) stssrusarj 3_(Tt)Gijrrddimrrrr. 
Q^smtrev GtLDmbi—rTijerv $tr}]Gum£§id(& ) (Lps,sb 
u^sxFiGldl! (Unimate) gtsstid Quiurf Qarrsmi— 
sr^^ltjssxsst £|)6U/7 siS/rj/D/r/j. 1961 ^ld ^sssnspsb 
tSyGlLDifldarrefil<sv Q^tjsfEhiSl^jsbsn sp(§ 

^snecuSlsb ^dsr eurrrjuLi ct/5^)/t^^)siS)0/5^/ 
u(Lgdad arriuddluj s-CSsvrra urtami&GSxsn ’srQ\^§] 
^i(^ddl Gtsxsuda £§)ff>;5 sr^^irjm rff^jsuuuLii—^i. 
£D#i/ @0 <oT^^lfjsir s$)& (Robotic Arm), asmflssfhumsv 

aLlQuuQ^uuLLL- Qisutrsv Qujdjd 

(Lp&,sb arruLiijlGtnLDprTGST rssiSm <srtsfibirjetsbiueb 
Q£rTLfi/b&ilGV>jDd(§ ^up^mLDtra £|)0<®ffl®ai/. 



OT/5^)/rS5T SUCS)««OT 

pjDarrsv^Sdsv iSTfB^ifjsiraisb use ^isnpasuflsv 

uujmurrLL($\&(& ) su/s^/siSlIlsot. 







• Q^rrLflsv^is^ijo <ST[5$£l[jm3i6b (Industrial 
Robots) 

• G>&&nsu sr/5^)f7‘®sr<*syr (ProfessionalService 
Robots) 

• dfc./_!_(/))(3su®n<su GrtB^psiraGfr (Collaborative 
Robots or Cobots) 

• LL^firjtsu tsiffinjeiiiheir (Medical robots) 

• &LL(f)LDnstst 67(5 t @(7SOT'*s>7 (Construction 
robots) 

• (Ssusnnsm loTrBStlrjGsrasfr (Agricultural robots) 

• Gfirm emi su isifSlnesTam (Military Robots) 
Q^tTLfhsv^issijo loTtB^Irrsirasiiflsir ^LSj.uus^>i—d 

3i(l)£§13i6b 'oTSm&PsflLD aif® U U [T® LDJDgULD 

Q^rr&svsvd 6is)&>ujn((oifTj8)<oV (remote manipulation) 
^Shusu/Dj^lsfl^rB^i a_0su trShLimsfTs^r. 

Qgrreneod es)snumgni&<si) 

iS7i,S)irrmiF,Qi L/Lpd^^ljo^ su0su<s/D0 (Lpesresrij 
£|)z_/tu 5)0/6;5 (_/0^)<95Syf)si) Qg>rTG5)G0d 


6S)3iu (remote manipulation) stsstid 

Q ^3L^160(^1 lLuCSld UJ6O6033U U lUGtTU mlLSfSV 
£g)0/jja><9i/. Q&,[tg$)GO& s$)anum§H)&,<sb stsitu§i 
s,ntjs,S)<iyisusti usttsflsmu Q&ilul/ld 333,mi£>3(3)Lb. 
£D#i/ LDssOff, Q^rTL^sortsnjaisb 6T6tfl^l6b <siso60§i 
urTgiarTuurra <9i 6mi 3 (tpuj_uj/T<5 (^LpoSlsb 
uiusstuQi^uui—eotuL. CT(/))<50/<95<s/TL_!_i_f7<s 
aSjrfhudau Quiq^Haenend g$)&iu rr(§nj60g/D(3 ) , 
tSUsbsoa)! ffleo ^Lpai—fDLKgSdassisrrd 3rrrjr5& 
ldjd^jlci aSiemQsiJsfi} (Ssnstneosa^d^. 3,3)3360 
ST^^)i7‘<SW<95Syfl<Slj LD6St)&> Q U 3[fil £|) UJ<95<S0<950U 
LJ^l6033 6T6m6tfsfl LD 3lL(J)) U U fTLSDUU 
UUJmuff)4,3)1 ffli Gffl 3LD. 91^3,Q60 3,3)3,360 
Q 3,3 [$603)16$) 3) 613,§)ljm36fl LD6S?i 3,3 SIS) 3 LDfOff)jLB 

G\3>36S)603 6S)31U 3(6fh360l L _ 6ST 60 LJ.SU<Sl5) ILI Sl5 )60 &>60 

6prT)T)]6S)LD36S)6n3 Qs36S5T (J) 6)763SSI. 

6T6SST6Ssfl LD 3 lLQuU3(^) 

Qomeirtfil (Surrrjt^) (Henry Ford) G\3>3(3)ULi6niJl6S)3 
(assembly line) S-jou£h^l(Lp6(op6(ouj a _0 cl/ 33 Si ssr 3rf. 
^) 0 / 90 Qu 3(3)61?! sir spQrj ld3^![?6duj Q^3i—ijfB^i 

2_06Uf7<9506U<5/D0 d!jD[B^ S-JDU^^I (Lp6V)ID ^0LD . 


^mrrsb spqjj LDn^nflsmuj LDntorfil ldjdQ/ditq^ loftS ilffl 
^,iumj Q&iliuj (Ssusm(^)QLDsirprT<sv rflen/Diu ct/5^)/7 

cgl/(SDLD/_}(_/«<531 srr LD/7/D/D QLDmdQat— (3susm@LD, 
QrB!T(LpLb 6T®d(§Lb. £g) <s <* nrjsMitf,3)n<sb “Model T" 
^0/B<53i<5 <g50UL/ r£l/r)£Gd&v ldlIQCUld piurTfl^gj 
sfil/DUGtnstr Q&ujg,[T!j. “2-iE]atgnjd(§ ot/5<s rffpid 
(Ssusmt^wrrmrr^iLb ®<s d/_<*0ld, ^mrrsb H§1 
<950ul/ rfjljf)LDrr&> £|)0<®<s (Ssusm(^)Lb!" GTsiriD 
<^6170651 i_UJ <3<95/TL_(_//7(5) L/5)<S6iyi£> LSlpUGVLDnm&tJ. 

rsetfesT 3_f6ud,§)'i Q^nLpirosrisinsoshsh dlfohu 
^srrefihsv usvCSeugu GUGm&iLmm Qun(njLLa>Gts)<srr 
S-JDUg&il Q&tUUJ (3susMT@LD. /§655TL_ «/7<SU<5^)/r)0 

spQfj g,iun$\ui3m spCSrj LDrrGdflsmuGiiu <sn$aiLDnm 
GTsmsvsfldstnauSlisv anurrrj Q&iiigj uujssflsbsoso. 
^lurr^uL/ LDrr$dlflam ldjd/qjld 3-jDu£§il anreo 
zJ_/_sij&n saw*syflsi) ^Ls^dsnsj. 6 jidu(j}ld 
LD i~jDjodi<3ii^d(^ <5^rou 3-njugdil ^gvhdulSIgv 

Qf5&}L£>GH£&,mGtS)LD (3<5651617. 

<5/D<g5/7su<s GiS)rTL/ji si)0/ ffiji/r) sr^^irjmaisb fifjsonsb 
&> lL (j)) lj u (/))$>65 lj u (/>) <d)(otirjo( d$t. rflrjGvastsvsrriLiLb, 
(H&LfildauuLLi— <5/76iy<s®r>6vruyLD 



LDrrfQjfihLKoti)LDLJU3)(5tiT ^LpSVLD £|)<S5)6U USvQsut^J 
Q&UJGbutT($\3,S$)<51T3 : Q&lLllLI (Lpi^lLjLD, 

GTSmGtfsflLD &L-($\uurT($\3i<sfilm 
uiussiu[tlLu\.s6\(^^§i a _ 0 su / r < S 5 r s ^0 ^ld&ldft 0 ld. 

^jsijsunrgu aysisisfl&si] torsmsysfl ld &LL(h)uunr(h) 

(CNC) LC>ri)Q]Lb Qpmstvsvd &s)ff,iun{sn ) s,&? ! m (remote 
manipulation) sp 0 [hiS)&s) sot /u l / stlb 8)rjsstl uj sv sisitir) 
<sp(nj L-i6)luj Qurrt^hiShusv ^isoro&niuQuj 
a _ 06 u rrddhu^i 

Q^rriflebsiianiDg ^mssfliuriiSlaerr 

QprrLfihsvgjGiniD^ prTGsfhurhidlaGtnsmj QunffjGurrai 

gotB&rrrri] GusmaamrTau L5lrflda<svrTLD: 








GlgirTLfhsvgjisintr) srrsSilrjsiT sustnaash 

Q&rhi^ggj tSfyuj (Lp&s)fo (oT^^irjmansb 
(Cartesian): X, Y LDfogULD Z ^<5 3 
cgy<?<»<*syflsi) (Srsfliusv ^uj&amiaisb ^Lpsctb 
urrarhiaiGsxsrT <otQ\^§] <53isu<s<s<su 







<3su63i6u<s(suj<s0 2_<s/5<sa!/. /6 /tld 
LD6vsfldaLL®ni— (Sld&^ild &(L£>ld, ssbi^tb 

QsUs/rllLILb, ^]l—(LpLD SUSV(LpLD 
[5&[j£& > lGlJ£fD(8) 9U}LDrtm9J. £|)sy>SU 
umj^^rrsv 2-9,9, ij uirrjrBgfrdd) (gantry 
crane) Gunsiigy £|) 0 u U9,rrsv ^jsujDgiJ^(S 
2 — &,&,[! sr^^irjm ’ormtQiLD Quiu(§sm(^). 

a_0<5Dsyr sulj.su 9ri,S)ir/sisi9,m (Cylindrical): 
^jsujDgud(^LD Qpmg jj <3)d&a<sr?l<sv 
(^liudaLD asm®. ^ssrrtsb ^psm® 
Grsflujsv spmtQ] su /_!./_ ^ujdatb. 

Opt-L® )ss)sssr 'ST^^irjm sms, (SCARA - 
Selective Compliance Articulated Robot Arm): 
6^0 Q9,rt(9)iji3sb x, y, z ldijiq]ld 9rLp<sv 
£g )ujdaLD QatTGmLS)-(fj)d(§Lb. 

AH,£U ^99 ST/5 i @/js3f«S)V (6-Axis): ep(§ 
l89j ^](§ds^i99<^svsnu 
G)urtqj)£9)iGiJ9)i Gurrmp Qu/fku 
Q&,rt(&)ljLIGl]lf}G$)& GsUS31SU6l5SDSyr 

^jsujDjDrrev g,rtm Q&iliuj (tpu^ugib. 



^stnsmairj srrB^irjmaisb (Delta): sp(§ 
Qffsoidfhiu uLLsni—uSlsSl(r^tB§i (conveyor 
belt) utTarhtaGsxsrrij ’5 tQ\^§] ^sujbsnjDU 
QuLiL!)-a<5l(rl(l>6VrT ^GVGVgJ LD/DQ/DtTQIj 

Q&svid&iu ulLsth— lEQ&>[t gs)gu£&>6v 
(S unsirir) uflLDnjojD (Ssusinsvai^d^u 
UlUGZTUQSllDgtl. 


tpesiiSl QgfiaJluL-i&m 

1. Razor Robotics - UNIMATE PUMA 200 Robot 

Arm 

2. NPTEL - Industrial robotics - Common Robot 

Configurations 

£D<5(o)<5/7i_/f)<SU <95/_!_(/)) 631/JV QatTfdj&lb 

<3<95f7L_!_Z_//7(5) Gl&tTfdtj&LX) 631 <95 (ip 631© (j UuSljD £) 

Qsui^jld Q&iLLunQaiGSKsn ldlLQld uLsy^rnsv 
&eSluLi£ &>lL( 1)) ib LD/bfgjib L/rflsu^iLb <95uj_<ss7m 
^<95*3619 QarT(6Tj&lb 631 <95 (tp 631© Li UuSl/bdlsmU 

£|)S3)z_u®<5T>/_3 iu Q^iiiCSsumb. ^^rbairtm 





GumQutTQfysbansfilsb Q^m—da^^lGsvGiu 

Q&gvgsigii g£)(iLg£§i <o)5h _ itldsv uu51/D&)d(§ (Ssu/py 

sissim <sul£) srssinjj urr/juGumL. 



Robotics 3. Q&rr(6Tj&LD 

(5«/Ti_li_f/T® Q&rr( 6 Tj&Lb 

61S)&LJUu5)(D§) 


uu5Ijd@ euLpId anjiDGi) 

G)&>rrL-U[T(]))&><5tT 2-QT)(ol] LDJDfT)(oft)(oU. ^^ISyLDrjmisb 

< jsi 5 ) ul/<s LuflrBgi Qaimshsu^iib an^mib. 

G$)3,UUuSlrf)§\uSlGb 6l5)&S16VfUJ/TL_Z_f7<95<95 
a>/T)/p/«Q*fTs)7s/rai)fTLC'. ^ssrrrsi) Qsui^jld 
G$) g,uuuSlrf)§\ ldlLQGld Q&uj&,[Teb rsmb 
(Lpiu/D&luugi (Ssusaisu Q&iu&msoiLb gjgvt Gsussi sv 
Q a-iuO)^! S7s?i//p/ QlSyfiiun^i. sj^rrsu^] i3rj&ff\GS)®n 

<sursgi (o)«/7(S7j <?ld LDrrpjp (SsusmQQLDGirpmsv 
gtg$)&, LDrriDgiJSu^l, sjsir simp} lo Liifhurrgi. srrnQsu 
Q&nt^&LD sal<95 uuuSI/dUfI aqsnjissT Q&n^&LD 
<smq-UUG$)i—ais$)6rrd asvrsgi uu\-£g,msb STGiflprrau 

L-lifllL/LD LD/DpjLD &sSlLlLj <5 <SL.(_fT^/. 

ssmrj, ^IlLl.l£I<S>, Q&tu 


6775(JsotC U-i <si5) <sb 3>065 i @(usi) (paradigm) err sirups 
spqj) sr^^ipsir ct<su surrgp ^jiurd^dlrD^i 
6T<s3n_Jd5/D<*f7W 6£0 ld<sot LDirSilfil (mental model) 
^(^LD. 3smij, &(ilLi—l£Uj)\, Q&ili ctsot/d (Lpssrgp 
= gyuj_Lj/_/<sy>/_ (S<su<s3i<su<s<s3i<syr ct / 5<5 <su/f)<s3i<5u5)<si> 

Q^lLlQCSprTLD CT<5OTLJ<S31<5 <531SL/<S^y CT/5<5 
loTfB^lpSsFlUJSV <50< 5 ^)uj<531SU /5/7LD 

LSlssTU/bgp&DGjDmb ct< sOT/p/ Q&rrGvsvsvmb. 

§)<SV[j CT/5<5 CS<SU<S31<S11<S31UJU7LD /#<5/7<SOTLDf7<5 
(SujfL5<S3KSOT usm&psfl ^)/J.Z_Ll5)l.®<5 Q&lLlGUlj. 
£|)<S31<5 (LpmQujrTgGsxstST (deliberative) (Lpsnjo srsiiipj 
<tfa.jr)6Vmb. uisf.sufisv>& (hierarchical) ^fsbsoup 

(Lp<SOT(Suj/T5<S31<SOT LDSOT LDf7^)/f)<S31UJ £|)<SU<SU rTgfJ 

sSlsufldasvmb. ct/ 5 |s)/ 7 <sot ^mssfU—^Lpsbsn 
ssmijlaGnnsv fr/brud^Lpsinsv (Lp&>sSleb 
ssmrjSljD^i. fgjsujbsnjDu Qurrgppg] <-gy(5)<5<5 
rSI—SUlSf.d <S31<5<S31UJ<5 ^lLLl—L£l(SlSllD$l. l5)<sot<sot/7 
Q&iusvuQdl/Dgi- ^susurrgp spsuQsunqj) 

&>lLl _ ddlSVIlb (o)<SU<syf)ULJ<S3U_UJLT<5 cgi/®<5<5 

rBi—Suuf.d <S31<5<S31UJ <5 &>1lLi—l£]lLl- i3mmGrj 

Q&tusvuQdl/Dgi. 



LDJD/QJLD &)sv(S[T3 ST Q} 3, G 3, SSI 3,SUi Lp3,G3)SST STSSTIQ] 

Qsiusurj. £g)<S3i<s CT^)/Tsi5)<s3i®sr (reactive) (Lpssip 
srssrgu 3hyjosvrTLD. ssmflasrflisv 3ri)!Q]3 (3,Lpssisvu 
UfDjSl SISSTSSI Qpfliu SUi>3)G3,3 3,3) (3) 

ST^I[JS)9lsS)6STU333 2_Z_6OT G)3U3sbuQ\3,sb. ^[53, ldsst 
LD3^llfluSlsb SOlLI—lSIQ^SV GTGSTrD UUj-fisSlSV 

&}SSU—U333J. 

(LpSSrGu3 33SS)SSr (y^SSipGoj (S', 3)3,3,3,333, 

G 3,35X13}] US. USU0LD ^)<S SI^Gu) L3 fl [53tf SSI [T 

G)3uj surf. srssflmiLD susmisj. spupd 
Q&3smu)-(rijd(§LD Gu33y 0/p/<9s(3<95 SZns-Qrjsst 

3,SS)L _ SUT53,3sb Gu333SS)SST 031133,1 Gf5Tj£sS)3, 

aSsSSrU\-33 LD3LGGl—3LC). 2_l—SSIl3piU333 > 
^)0ul/Gsu/7ld tsysvsvgi r£lgn£d>lsmLi 
^(Lg^3jGsU3LD. ^3Gsu (3,LpSS)SVU Qu3IQj^3J 
T5U>3(3, ^/TSWfJ) (LpSS)tD3t§n,GLD 
G^SS)SUL3UI—SV3LD. 

^]U}U>3^lfl (y)SSTGu3 33SS)SSr LDJDgULD ST^lijsiSlssissr 
^jUSSSTSSII—lLILb <95610#!/ 0303 SUL)® SUSS) 3,3 3S0L3Lj 
(hybrid) ldsst LD3$dlfl sissirry 3,3) so 3 u. <^(53, 
(LfiSS)3)uSlsb Spsi]QsU3(3j L3SSsf)SS)U3ILjLD STSUSU33U 



dl/D[5& (LpsiD/DuSlsV §lG$)S<S!SrLjustsrf}g,<SfTrT&U L^lfl^^ld 
QarrGrTGU&ti OTsir/p/LO <sp<si]Q<surr(nj 
§]G$)smuustsrf}sts)UJiLiLb srsusurt^j Q&iugi 
(Lpi^uu^i OT&sr/p/LD tSTfsfiiirjGir (Lp&sSlsb 
£5)lz_l/5)l_(/))<95 Qansbi^LD. ^rs&u uLSj-rflsvxsvGmu 
GtLD/DQarTGmi— usssflsmup SJlLi—lSIisv (mission 
planning) simiQ] a^psontb. ^jLDLDir^lfl (Lp^&Slsv 
SjLLi—LfilLbQdQaiTGm® (Sgusisxsv Q^irudidluj 
i3mmj srSZiijaSUssKStsi ldsst Lorr^lifl (Suirev(Ssu 

QfflUSVU^LD. 

uu51id§I Quid Q&GOGifib, QiDesrdQa(£tL£> 

<sp(ij <oTrF>&>Uj<sir sumQunQ^ssxsrr 
unanhi&sfiiGSlqjjrBa)! fiihiaGtm Q^iT^^gi, r§\psb 
srqgSil, ugo®SI&> Q&iusburrQaisinsrr Q&ujgj urrrjda 
(tpuj_/6<5/7<a> ^sydyGsu (gjansmiurb/D uuSlipdl ^(^ld. 
^jdairpsm^frsv sumQurrq^i^d^u QuqjjLDmGij 
Q&svsi] Qaiup,rrsvp,rrssr (^jd,Qa,niflsvjjfiidud,ss)p,d 
ajbrpdQarrGrrsrr (Lpis)-iLiLb QurrGSl(njd&\rD < 3&> <ormtr}] 
uiuuui—(Ssusmi—rrLi>. Q&GoaSimrSliLiLb, Q&gvgij 
(^ ss)p)<surT3>sijLb ajbgpdQamsrrigrijLi) use 


GUL$(LpG$)rD3iG$)6H £D<95<SL®&n/7<9> Q^ni—flsv 
amsmisvrTLD. 

uuSlpdl (Lpstn/Daswsrr Q&gogij ldjd^jld 
QLD sxrdQa® a*.® suiflG$)&uSlsb d(SLp ansmsomb: 

1. ^j&nsmiu urTGUGS)mujnd&\3i<sfilsb (Online 
simulators) ^Gveu&LDrTau uuSljrjd) 
tsrQ^&jd Qamsrrm (LpLS).r 5 &tT<sv Q&svGijLb 
^jsbssxso, QLDsxrdQaQLD (gstnjDGy. 
(Sld^ild Q{%m_d&>d,Sii<sb 
^<j^LDrTfOfod)G5)&)U-iLb (§6tnjDda<svmi). 

2. (dlrr)[5& (Lpsv unsnsnmujrTdSlaissxsn (Open 

source simulators) rfl/ryedl 

uuHliTjdl Qfftusu^lsv Q&gvgij ^gvsvksv. 
^mrtsb rff/rustf! (g^nida Qarrfdj&Lb 
QLDmdQat— <3s wsmQiJ). ^)<s/r)0<® 

<Sy><95LDLD/77D/7« <^G$)GmiLl£d(leb ^(SVGVrrp 
USV UuSltodl^S^lSniLILb Q&IUUJ (LpL^lL/Lb. 

3. s-thtash sutflsv sr^^itjm uuSlpdl 
fitryGumLb ^j(§rB^tr<sv ^gysi itjaa^sni—Uj 
GumQurTQjjGsxstru uuj situ ®< 5 | 5 ) 



GtnauuuSl/D&l GrQb^&jd Qairnsnsnsornb. 
uuSlrb&d SLLOTff fflffsusiy asm®, 
^strmsv QLDm&Qa® 0®n/D6iy. ot/5 <$ 
GumQuiTQj)G$)6fr surrtEidlmmsv a-iiiam 
rBrnli—^^id^LD, (ajtfild (3* msrra (syj* 0 ld, 
(o)<jsusiy<5^)L.(_<5^/<®0LD u5)«siyLD 

(o)z_//T0<5<5LDf7W<5f7<S £|)0<S0LD SJSSIIQ] 
Q^Giflsuna (Lpisj. siy Q&iiiu j sul^I su0 <®0 ld. 

4 . ^jgu^lujiten GumQunqjjsb Q^rr^uLjaissxsn 

(hardware kit) surrtEiSl^ rfftrev 

toTQgSdd Gtna(LpGm/DUjrTa ^lud^sn^i^rrm 
3-sirm&,L) uuSl/bdliurr^LD. 

urrsfemeud Garremgeingd &LL@uu(]>i£&eb 
(Viewpoint Control) 

<srd®jsir ®nmsrrs)SUsv (Robot Benchmark) srsirn 

( %)d<£ (%)GW5muj ff,snd®sb rstub QLDmQurtq^sb 
<5J§1lL [SJtQJGUITLDGV UuSljbdl QufDSVtTLD. ^)/5^ 
^)<5D<53snu £<sn£S)<sv urTsussxssnurtdSlssnuu 
uiusstuQ}^^! use uuSlrb^&ssxstr 
2_06Uf7«®Uy6yriOT<S377L ^GtnsmiLI ^SfT^^lSV 

<sp(rj) asmd(&) a_0SULr<®0/5j«syr. ^j^lsv Qprri—da 




rfjlesxso (Lp&,sb uuSJjd dl urtpsinsud (Hamsm^stn^d 
&LL($\uu($\£&>Gb (Viewpoint Control), ^rspu 
uuSltodluSlsv Q^ni—rhi(S) (Start) Qurt^rtsom 
<SH(Lg£d(i a_ syrj/ sot tpuy/ai< 55 sit. ^gjsustnrj ldjdjd 
uiumijam OT(/j)<5<5 LD^IuQusmuLSj. 
GuiflGS)&uu(i)\£d(id artL-i—uuLLu^Qfyd^Lb. 
dhrDGsrsnaSii—G&GO rfltrsv GT(Lgd>i 
&,LL(fi)Lju(fj)d>& l i[hi&6n <oTG$rjD (Startprogramming this 
benchmark) Qurrppmstnszr <s>i(±g)£G)) uuSl/ddlsmup 
Q^rri—d](gdiam. G$)&,i£i Quart2 (Thymio II) stsstp 
st^^ipsnm urtsnssxsstuartd^uSlsb artsmsomb. 




Metrics Instructions 


The tab entitled Instructions explains you how to 
use the mouse to control the viewpoint. 


This benchmark will teach you how to move the 
3D viewpoint using the mouse. 


The tab entitled Metrics measures your progress 
in an exercise where you have to place the 
viewpoint at a specific position and orientation. It 
also allows you to record your performance in the 
robotbenchmark database (if you are logged-in). 


urrrjsmGijd Qarrsm^eiD^d aLiQuuQdaisv 


uuSJjd dl <st gush nr try Q&ujsusy ctsot/d aS}<surjrh]3i<sb 3 
<5<S<5sij<g5syf)si) (tabs) QarrQidaiuuLLi^q^d^Lb. 


(SLcGeomli—ub (Overview): 3 tlLu\.ss)Uju 
uiusstuQ}^^! (LpuuflLDrrsmd 
asmCSsmtuli—^sn^ Q^sstsuiurrm 
(3arTGm£§id(§ GTUuisj. r5&rf£&>ld 






QaiTSmQGUQTjGlJgl 67657771/ £§)/7><57j 

uuSltodluSlsv fithiansb arotryd QairtsbsiSijaisb. 

Kerrey rfl&SHSOaerT (Metrics): <sp(rij 

(^JT^Ul3lLL- ^)t_<5^)6U LDIDgULD 

(Srstrd(grflswsvuSlsb urrijstnsiJGmu stnsijda 
(Ssusmapiu uuSl/odluSlsv $][5& <5<5<s<si) 
2-diam (LpmQmrD!D£G5)&,d airtsmi3d(^Lb. 
6Tf5|?>)/7657 GdpsXrGrrG)5h—<5V <5/76iy<5<S677<5^)6U 
s-idansb Q&ujGbddrDGS)mu-jib /_7^)siy 
Q&ilulild. $}r5& <5<5<sa5)657 S(?7p 
d)££rfld&uuLLis)-([Tjd(§Li) (Slc/dludu 
untjssxsnuSlsb (top view) ssbenui^. 

(Lp 77J_f5<5 617 651/7 (o)/50<95<S77>/7<957j QujO 
urttjss)sud (Hamsm^stn^ /5<s/7<5<5 617777 
7_77_<5^)fflL> a_677677651<5 6l5)7_ G> 617 ®/7) 770 
a_0617 6l5)ffl<5<5651<5/j (^3>G0 S-lUtf efilSilgll)) 
LJ(7/657Z_/®<5£5)657776U, /§ /B/<956)7 dF/f) 177/7657 
urrtjss)sud (SarTGm^Gtnpu 
Qu/DLDrTLLi< 2 .ija<srr gtgZtugs )&> rSlstnsxrsfihsv 

(pi 77> ft 677(677 )thJ 7)6Y7. 67657G>61/ 67?(77} /7>61) 61) 

6l5]65) 6)765) 617 7.7 O/J/D 2_<S61/77> 617 65) <951/5)61) 
a_ til <95 6)7 &msrrrj£ (dlsir ^snstn su LDiTfbfO 



Gsnsmu\.uSlq^dsisomb. GldGsv 
amh—uu®LD $g$)idgh &&,G)S&,Lb s-rm&sb 
unijssisud GarremgSdsir rflswsv ^<svd(§ 
urrijssisud Gamsm^tdlssr r£l<5s><svd(§ 
CTsi/susyrsiy Qn>Qjjd&i£>tT& ^](§ddljD^i 

STG5IU6$)&>d (gtflddl/Dgl- [BSVSV 

LD^IuQusm 617/B<56iyi_<SOT U^ISljQsFlLl 
(Record) srssrp) Q u rrd,s, n&s) ssr ^ (tpaiSj) 

^SS)£F,U utdlGLI Q&UJUJ (LpiSj-lULD. 

^emsm&en (Instructions): 

asmGsmrTLLi—^smpd suL^uuQ}^ 
StlLi^ssiuj srsijsurTTu uujmuQd.ffjGija)] 
toTfoSTLJ (5&)S) ^^1 /5<9> <9><9><9>(Sl) 2—fhJ Si (^f^Si(S^ 

e)Shsrrd(3)&liD3ii. 

• */£©©/. £§)f-g/ Stl1l± 

Qurr^rrssimd Qsursm ($) sp(7^ 3D 
Qunqjjsiflsb Qs : rr(i))dd), shIl^ssiuj 
< g)(Lgds,Gi]Lb. <smjG)urTqjjGsxsnd 
SrtDrfil susmGsmmli—Lb St^wild. 



/5<95f/^g/.- sue vgi Qurr£&>nG<s)m 
amlffluSlsv Q&rr®dd) sllj_sotuj 
g)(i£««6iyLD. 

Quifl^nd^: 3D &ml&)u5hsv 
Q&rr®dd) <sllj_u5)sot 6f<95<s/7<5sot<5 
s-Q^lLis^ld. SrLLi^uSlm 
pdarj^ss)#, <s>]['j-p£d>l, 
(LpmQssmdS} ^)<sv<sv^i 
i3m(3Gtsmd&\ gnlisj-Gmu 

^l(LgUU9,m g Lp<SV(LpLD 

Quflprrd&GijLb, dlrfilprTdaGiiLb 
gglUJ^JLD. 

&rrtu: 3D amJJdhiShsv < sl . lj . u 5 )sot 

6F<S<S/7<56OT<5 <3U±g)£S>l 

^GVGVgJ GUSV&J ud&LD 3 tlLi^.G<S)UJ 

£D(i£<95<S61JLD. <5p(S[T (SfBU^^ISV 

LDJDgULb GUGVgl <SLLJ_ 

(o)/_/fr<5<5/7SOT<*sOTSOT ^(L/jd^Gu^i 

<*l.lj_u5)sot &dg>rjd>G5)&> 
<SH(Lgd,§]Gi]&>!D(& ) &LDLDrrm&,rr(& ) Lb. 



/5 swtj 5) Q&fieSluLf&eb 


1 . RobotBenchmark - Online Robot Programming 

£D<5(o)<5/7/_/J)<SU &L-($\G$)[J: GS&SnGUg 

^rresfliuihiSlaerr (Professional Service Robots) 

1979 ^,ld ^smi^sv ^Qld if da a offish ^Lpssrrr^j 
ssildsv S)Sl/ (Three Mile Island) ^i smi iflssr flssxsviu 
si5]u<s^/. aSdrfhudau QunqfyLl&GSxsnd 
GtnaujiTmd'9m.L£)-Uj dljoui-i sr^^irjm a_0su/7<®a ld. 
^)<53i<s<5 Qpm—rjrBgi Qgrriflsb&rTrj ^/LVL//jsiy 
ST^^iumaisb, ua^ssisuuShsb sr^^iumansb, ansa 
sr^^iumansb, Gunu\-ds$)aujrr<5fTij <3<asnsu 

6775 (7SOT th SfT, Sljdftf) S$)3,lUm§1T)Lb 

ST^^iumaisb, Qsusnrrsssr (nfSlrrm^sh, a,id(fujrim 

GTfB^irjGsr&sk £§)®srasr lSJjd. 



Robotics 4. G>&<5 $)Gij 
<oT[5$5l!J<o$r&<srT 


gpswvry 6S)LDeb fgeij (Three Mile Island) 

1979 ^sssns^sb ^OlLofi <®<®frsiSffli) (jp&sr/ry 
G$)Lb<sb ^siy rffssisviu^^lsv G&U&&,] 

adtlfliuda QurrqfyLL&sb &d\r5§i siSlIlsot. (Sldsv 

urr[f(oS)(oUu51 1 _ (Lpaj.rb&>§l- usv 

urrgianuLi (LpmQmrourrQiaish Q&iugiQarrGm® 

<9t£&>LD Q&ujlLjLD <3 <SU <531 <5VSS)UJ <5 ffl<5/n_/if<95 
( LfiLS).rB£B^i. ^ssmsb &Lpd,{f,sn^^l<sSl(^^ 
rflsvGusiniDGmuu urrrjda, ^jiusvsiShsvs^sv. ^aGsu 
i3rjdd\ss)muSlm uflLDnrsm^ssiss <s>i<srrG>!ili—dan.i— 
^jiusce^hsvesxsv. 



Grjrrsuij ®775Si)/7fJi/!_sjr 6i5)i_l<3(_<s.s/7 


i3LiswuijS\sb ssbsrr &rrijm&\ Qihsbscm 
uebaiGS)G0&3iLf>ai£$£i6b srfB^ifjs^husv Gurjrr&filuJtj 
oShsvsShuLi) ®S}LLGi—&3i!j&>G$)<oOGS)LbuSleorTm 
LDrrsmGijrjam (^(LgaSlmij a^lfliudau 
QunrqijLlaGtsvsrrd svanun'md^isj.uj <spq^ %uq 









CT^^)/7®n<s3ra_0su/T<®0LD Gsvstnse&smjp 
QtSrrur&idlssrrf. ^jsurfasrr<SH,rru Limpid 
&>Q)\(d5)Lduj rr&> 2_63iip<s0/ Qtjrrsuij srssrg) Quuiijhlu 
^%gu <s<s<s/i <oTp £ 5 )pensm a_ 0 su rrd ®< 537 / 7 . $]&>lse spqij 
arrQsmms/rl uudaqjjaS), ^pjD&irsm lEssl 
£ElGrrd(§am ldjdlq] ld LEm&rrrj LD/DgULb < 5 <S 6 IJ<SU 

Q&>m _/jf-/ anbi3 Gui—thiaGsxsrr&TQjjLLigiLiLb 

iShflppiib sEuda^igiu &n&>mih]3i6b 
(o)/_/fT0<5<5Lj/_/L.^.0/5<5637. l 3 sir mg use 

<s06i5)<S63>6iiuyLD &LTpsmhiastnsrriLi ld £i)/doo/i<s<5 
puimflppiu Qurrqj)p$dimij. ^jsmp ^Lgppmp^lse 

£D/D<*®6i5)l-® u irgsmsu udl l _ SLjid, (Ss/sssaiswasir 

Qinuius^id ldjdjd use usvsflatgnjd(pid use 
^smQasrr uiusiru<^\p^imij. 

grub (Lprssmpuj andQsmrjuSlse urrrjpppiGurrse 
STrB&tlrjsirasrr QprTLfljD&rrsinseudse iBlg)gps<s)su. 
<g£l(ri)Ui3st£]Lb GipnLftlsegjj lLu nb&siflse sfilstnpsurra 
sjfb u id u (LpsbiQssrfbfo iii s snnsb QgnLfifb&nsmse 
(& ) L£>sg]d(& ) Qsusifludse use (S<563i6u<s(6>3<s0 

6T/5^)/7637'<S6)T 6U/50/6l5)/_!_/_SOT. £|)63>6U 
^061/000/7631, ^)/_/ju5)0^<s, cgi/^)<s (Urspid 
61(/))<S<S<S<5n./J2-//_/ LDJDgULb $dl(fjjldup$dl(frjldud Q&IUUJ 



(SsUSmLpUJ (%GUG$)G0&G$)6fT tSyiLirjnLDeb 

QffujSlmpm. 

G&emeu errs^lrreir euan&aerr 

• Qprrifleb&rTrj§ iuliijsi] srrsSilijesT&efT 
(Industrial Cleaning Robots): ^j&nsu 

Q<5 rTLfilfd&n&s)so smiiff,eh, dh_[hi(§asfr, 

^gp; soSV 3 ,iehf, err. &nesisoaefr 
^fflujsu/rjsD/D 

*<5<5ld Q&iliujl) uiussru^dlssrpssr. 

• urrrjemeuuSI i _so srrB^liiesraerr (Inspection 
Robots): LD&sfi^rrrrsv s_shQsu Q&gstq] 
urrrjdad aru^sstLorrm ^sosogi ^i smi a 
&rr£6)ujLDrDfD u^^lsretflsb fiiiiaerr umjda 
(Severn® ld a? ^uuLpiurTesrrTsb, epqp 
urrrjesieuuShsb sr^®rjeir 2-im3it§iT)d(& ) £ 

(S<S<531SU. (&)Lf>rTuj3i6b LDfDQlLD LD<50<9S6)T, 
grptmad (gLpmuaerr, GUL^&JGSXSrr 
(§L£niuam, ldp siSQaieftm dip 3-eberr 
£|) <531 /_ Q eo Slfl <95 err ^ Si ILI SajD SSIJD 


U/T/7<S31SUuSl.(5) ^ILI Sly Q&ILIUJ ^)<ST>SU 
UlUGSTU (J)® 63777) (SOT. 

&rjd(§ 6S)3iUJ[T($njLA srrB^ljtssT^eh (Logistics 
Robots): (gift 6)7 LDfOjTJJLLi USSSTl 

&rtG$)S03i<sfileb ^rjd^aissxsnd stnaiurnsnsyLb, 
)dSl stsvsud&GijLb, CT®<s^y<* 
(o)<S/7(£)<S<S6iyLD £|)6OT61V (LpdQ UJLDtT3yU 
UUJsitu (£)®6OT7D6OT {gjGUIDSSlfDg 

grr&sfliuf&Kg suLfil&mli—LjuLLi— 
si/<sw/jj_<95syr (Automated Guided Vehicles- 
AGV) CT&nvp/LD Q^rrsvSiifonijs,err. £g)<snsu 
&,GS)nuSl<5vi<sb<sfT (HatrQam ^(SVGVgj 
&Lbi33>Gts)6rtu i3mG)&,nt—qt)Lb. Qfju^Qiurt 
<s>]6tn6vam, atTp^ihiam ^svsvgj 
@Q tjtTsiflastnsniLi ld su Lfl Q&<svid&> sold ras u 
uujmuQ\^sortLb. l/6ot<sl}l_/z_<s 
«0si5)<95<sdot ss)sud,§] utrrjs^isu ^Lpsotb 
Q&sbsgitb ST^^irjmaa^Lb surs^i s6h-Lissr. 

gij imj.d qs)&iu rretrrj (2&<ss)Gi] srrB^lrjeir&Gfr 

QuQjjLbutmmGtsr su ms\.dss)3 >uj rrmj G>&Gtsvsu 
toi[5§)!jm&m spQTj Qurr(tJ)6X)6nd 



aismQ\i3iguu^isb ^svsv^i usvsflsmu 
rflstn/DGy Q^iusu^sv 
gu rrLgdssi&iu msrrijatQrijd(§ s-psuu 
uujmu($\£&,uu($\&}mrDm. dUsvsvssip 

SU&SaftSjS^SU £D<ST>6L/ &)JDULI LD/DgULD 

uebQunmetr ^ihiamgats/rlGViLb. 
aSlq^gGprudusb g,isnpuSlsviLb 
s-g,s^S}siTpm. 

am GT[ 5 §iljeiraerr(FieldRobots): £§)< st > 6 u 
3r[jfm3irh]3i<sb, arrQasb, suiusvQeusiflash 
Gurrmp arjQ\(iprjt—rim u^^lasuflsv 
Ggugdgv Q&iliuj gugvgvgsigu. 

Geuemrem erpijlijeiraeb (Agriculture Robots): 

Gsn<snrrsssTss)LDuSlsb Qun&jsurrai 

cgy/pysi/<s3i/_, &nuj uLpm Gurrmpsufossipu 

urSlppeb, aissxsnansn andQ\uunQ\ 
^Shusupgild^ GTg^irjmansb 
uujgstu <^\pg,uuQ\S}mpm. 

oiLLGflLDmssr 6Tr5$rjeir<3;Gn (Construction 
Robots): Qurr&jGunai srg^irjm3><sb 



tSyunuj&rjLbnm ld/dq] ld su^pd) 

a_(531Lp<®0LD LJ6titif}&>S$)Strd Q&ludsSTIDSST. 

(Lpd&huwrTa ^]<sjr>su <5 <s/7<5<5®l> 
(SsuGtnsvd^u uujssiuQ\^uuQ\S\mp)m. 
a_<5Di_<5<5fflL), QrBnTjjdasv, ^ismsrr 
(Sutr^^sv, ^sbi^^sb ^diu 
(%Gi]s$)6oait§n)d(& ) £ (S^s^isuiunm 

(5D<9> (Lp (5D (ofiT &[T8)(ofiT[l2]&>(DYT 
QU rr<J1)££Lj U Lhsj-QTjdlgLb. £D<S3)6U 
urnjdj^msv sutrs/rl ^ 3 ]fF,Lpl (excavator) 
<3utTs61(§d(^Lb, ^mrrsv s^l.(J)<5OT/t 

£§)0<S<S31« j§)0<S<S/70/. 

rsaijestGu 'gfenggsb 

STtB^Irr&sflsir ssmtfsijais/rlsv lSI&gi]ld Qun§]sunm§] 
/5<s/76iy ufdfoku ssssrrjsun(^ii). ^grrsugi g,m 
Q&iTf5(5 ^ludapstnpd aGm&nrGvsfld(§Li> 
STtB^irjsstlm ^tpsir. ^)^/D0 @0 stsfiku 
sunj.su sal LDULi &,j sin srr u51 lL l_ (gjfihunrdd 
&darnhiaG$)6tTij (encoder wheels) 
uujsiiuddjSrfdifogtf. &dai[j£&)m <sp(i) Ljrod>§>isb 
srsv.^j.LSj. (LED) sps/rltjdjD^i. &darj£$m 


ldi}jlijd&>§)I< 5V spajj spsfiLfsmf (optical source-sensor) 
GpsrfldaSjstniJu QutgjdljDgl- 



(gjrfihurTdSl pdapthiansb ldjdiqjlL GpsfiL/smfatsrr 


laTrs^lpsir ep(§ (grfiluLOlLLi—girrjLD / 5 <* 0 ld (Sungi, 
§]G$)<smiSlL^L- &darjLD fr/DgpGupmsv spstflsmu 
LDswtjpdSljD^i. Qarrfgtj&Lb ^anjf^ifsir spsifl 

dj)(ft)LDLl<oi]LD Q^flUSUQ^LD. &GSsfhssfl ^jLDLDtT^lf 
pdatj 3rLf>d)fluSlsit ^i^uuss)i—uSlsb stshsasns^ 
gflrjLb rsatirB^^i 'STGZrus$)& > d &GtsfuL$($\ Q&iliuj 
(L pL^iL/Lb. torQ^gidamli—rTa s-iiiam (^rfiuirddl 
&dai[j£$£isb &LDLDrrm ^s^ii—QsusfuSIsv 20 

c 9)1 <ST> (otTSi(ofT ^^1 QJj fE&)tT (SU (op(oU(&)(oU fT (7^ I (oZD (ofTSoLD 

&dai[jLb 18 umstnaam (360 urrstnaiaissxsrr 20 ^sb 


<£!](&)&>&,]) SrfOfOiILIStf GTG$IUS$)&>& ({FjfOld&ifOV)]. 

<SH®&§1 &darr£$m 6i5)l_!_ /_<$&«<$ ssisu^^i 
srsi/si/syrsiy ^uuld /5<s/7/5<sji/ stsiifrpLL 

S>S<SStd®l _ SO mb. 

^ibum^lfl (^j^hurrd® &dap(LpLb sps/rliLismifhLiLb 
<31$ r 5 <sfim£ QpnLfihsvgjLLuLDSVGV. a_/]£<s( 05 smi—iu 
aststflssfl &lLl£).u51<sv 2 _ 0 /_!_l^. (mouse scroll wheel) 

3r$tQ]Lb <S>l6n<S<S)Gud <95(Krafts<95 £|)<S3161 l(3uJ 
UIUSVTU (5)<S<S/ju(5)ffl<5OT/D<5W- 

/frsirifil Q^fiaSluqaeh 

1 . Scientific American 

2 . DroneBot Workshop 

£§)< s ( o )< 5 / ti_/#<su &lL®s$)[j: GrrG$l[res>eisr rflpev 

<stq£$ f§iiud(3j&eb 

<oTtB$ljJSST (KD<S<S0 $1[JS0 <37 I / : fil LD S17(Kf)<S<S(5)T. 
<s/DL5)<s<s<a) U<S< 95 <SLD (teachpendant). srrB$pss)m 
stnuptrsir OmirLfluSlsv $1jsv stq£>$ ^ujd^^sb 
<ksi<suuu5)/d£). gid£5l£Ki>uj[t 2 sr^$pssflm ^ji—d 
&>lL® u u tr® (Thymio IIposition control) 




Robotics 5. <oTjp§lrjas)asT $rj<sb 

<oT(LjjS)l g£jujd(9j$<sb 


G&,GS)Guujrtm ^ludaniiaisflm Gu&nrrujsm/Dsvuj 
(LpmmGtj QatTQ^&jGfiiLLi—rrsb st fB^irjeZr ldgsFI^ 

g>G$)GOU$($\ ^jSVSVtTLDSV ^SU/DSSUD# Q&IUUJ 

(Lpi^iLjLD. ^mrteb /5ld<®0<s G^snsmurrm Gsu&nsv 

QfflLllLILDnrgU ^GtSHDUSlDU ^(5^)1 _ tUrTGUTLC) asm® 

ldjd^jld (ajtfilui3 lL® sulj.su<53ild<5^/ 

(tp sot^llj. (3 uj rflrjsv GT(Lg&> Gsusm(f)Lb. 

o rkh hl '/> '/> 11 _/_/■/>, st 'h' 1 : f> 'hi (otf)(oU&)&)(5V (pick-and- 

place) (Ssusjsisu Q&ilulild st/5£5 )rjssr sr><*(tps5 )sot 
<j/t<5S3TLD fenc/ effector) st/5<5<5 G(5nffO ^ 3 pss)LD«fhsv 
£|) 0 <®<s (Ssusm(f)Lb sisitiQj rstni (Lptij.<s^ Q&ujgi 
rfjlrrev GT(Lg&> Gsusm(f)LD. 

CT/j^/rsw ss)««0 rflrreb er(LggiiL euem&xm 

rfllJSV <oT(LQ8j]LD SU6T><S<95(S)3<950 CT(/j)<5d?i/<S<S/TL.Z_fT<S 

sr^^ipm ss)3yss)iuu (Robotic Arm) urrijuGumG. 
rBtTLD (LpmssiGrj unijfs,^ Gurrsv 


Qff,rTLf}sb§]ss)p)uSlsb u5)<ssiy ld urjsusvrrau 
uiusstu®^uu®S\p)§i. £D<s/D0 rsmi use 
rflsmsvas/rlsv rflrjsv Gt(Lg&,Gomb. 

• gpi-l® rffss)sv rflrrsorrdaLD <srrB§)rjm 
smauSlsb spsiiQsuiT(§ (tpLlQld^LD 
^ludaub, rflsmsv ^&hu < 3 )LSj-Uustni—& 
Q&iusvatQtijd(§ filrjsv sr(Lg&svmb. 

• uassfl rglesxoV fiyeoirdaiih: (Lp(Lgu 
uGvsflasinsirrGiujrr ^svsvgj gjGtnsmu 
usmflaiGtnsrrGiurT spsirp)mi3sir epm/orra# 
Q&iuujd Q&rTsvsvsvrTLD. 

<sr(®£§ids,rruuna,, fflseuL/ susmsmid y* 

usvsSls^ismu QulLis\.g$)uj£ (gem- 
box) Qt£IT(3j. 

• erpSiljesr rflemec rfljjeerrdaLn s-iurj 
ldlLi—£$sv sr^®rjssf]ssT $G$)6oa,sb, 
<3/5f7350 $G$)603,sb LDJljtQ]L£), 

G>&)ss)suu ulLl _ rrsv, afid&rU urrsmpasn 

r^rjscrrdanb. 

<95/DlS)<5<5<sil> ugd&LB (Teach pendant) 



sidlSI^^sv u3,s,a,Li> 


a/DL^I^sv u^daub stsstu^i &ldi3 (tpsv lb na(J> sun 
^sbec§] &ldl 3 ^svsvniBGtsvn stlb^ irjssim 
^ujdasusvsv <st><s<s<9506i5). X-Y-Z Sjstn&as/rlsv 
srrB^lusLsflm stnasmu srsususnsij ayjrjLB /5<s/7<5<5 
(Ssusm®LB st ssifry rffijsv gt (Lg ay su ay ihuyssiwnssi 














(Ssvsnsv. ^jdlSI^sv updaib ^Lpsvib rsmb 
Q&,smGmurTG$i gfiijib rsaij^Gli < 3 iG$)&,u u§>1 siy 

Q&lLlGj£mb laTSmjDITSV <S>iS5)&, ST^^ttjm ^)0UL®<j 
Q&tUUJ GU<SV6V& t l. tSH^rTGU#,] 5 ^si/(o)sU/T 0 6g]LD 

[ 5 mi rsarj^Ghiu gflijiEiaGinGrrd aernddlLb®, rsmb 
rBarj&dhu uns$)&,smu il/ ib urrtf^^l rfftrsv 
2 -Gmi—ird(§Li). i3sirsvrrj /5ld<950<s (S^snsuiumm 
(Surrgi cgy/SiS rflijstsxsv spLii^mmsb <sys$)&,Guj 
^l(§Lbud Q&lUlLjLb. 

errstBlrjanasr emugmsir Qu>rri£lu5leb rflpev gt(L£§>I 
£g)izj«(g> i 5fflL> smauuuSljDffl 

mdSjiim Sln&srsnsSUsv (Robot Benchmark) maim 

( Q)d& (Q)®s) 6 miu 3 ,<sndSl<sv pm! QLDssrQurtQ^sb 
sj&jri) rflguGumjxsv uuSlpd) QujDsvmb srm 
(Lpf5G$)&,lLl <95L.(J)£31/71/5)si) U rTtj^Q^mb. ^SUJDJ&SV 

$]&>! ^§)[TGfitiTi _ nib uuSlpdl. (Lp3)SV uuSlpdlsmu 

Q&uj&,i3m <^GS)&>d Q&iLisugi pesr rpj. 

“Robot Programming” iSTmtn ^rs&u uuSljbdl ££0 
CT/5^)/7£31£37<5 §] 6 b<sShuLD[T 3 id (§b)lLJ l 3Lit— 
^i—£5hjb(3) rBarj^giib uuSljbdl. (ip^sSlsb 
GTfBdhrjGGxssrd a)LLQ\uuQ\^§]Lb rfftjsShsv svsbsun^] 




G^smeuiurresr LDrrrDpiiiasb Q&iii&g Gt&idsluu&g 
sisiijQ] ajDgud Q^nenGsundj. (Sldsvild 
CT/5^)/7®n<537<s (o)<5/7/_<s<s £D(_<s| 5 )®l> Glarrsm® 
Q&mgg, rsmb LDirorSl ^ss)LD^g, rflrrsvuLg spLiuj-^ 
Gg,ss)suiurrm £|)/_ < 5 < 531 < 5<5 ^isbsShuLDiaid 

(fl)5<5OT/DS511—ffl/D<5/T STSSTgg urTrjuGulTLD. 



esi^LSKSiurr2 srg^lrje^iLD ^svdfgLD 

Qpeo rflrjev (o)<5/70lvl5)<s3iuj<5 GdgjdasijLD. guliguSlsir 
Gusv&g Qund,g,n&s)m ^(LjjgSi'i GgrrsiigjjLD 







ulLi^iusSIsv “Edit controller” (S<s/rsiy Q^iuius^ld. 
sr^^irjssxssrd <9>Li($\uu($\£& ) iLb Qpsv rfftjsv 
Q&,n(&)Ui3u5lsb ^Ijod^LD. ^§1 s^0 srsyfiuj 
stnu^ttssr rflrjsv. dihjssvsvd, i @0<55,si/lc.' 7 ^ld 
su ifluSisvisbstr LDrrrfiluSle&r (variable) ixiShumu 0 
ioTsiru^l<s61(f^rB^i 10 ST&sr/p/ LD/7/rj/DsiyLD. 2-iiiam 
f§\rjss)so G&i£lda Ctrl+S go ^(L£0<5 Si/lc. 

“Play” Qlun^nssxssr^(Lg^^imrreb sr^^irjm 
rfftjs61<sv (&)rf)lui3LLi— fffltjtb sp(^)Lb. Q^iusv^lpsm 
&>£&>GSlsb 2-rdiam LD^luQusm utdlsy 
Q&iLiujuu(i))Lb. ^Gutjansb Q&n(jd£&> ^i—£G)l<sv 
gl<sv<s6huLDtr<3i r£lv)]£S!l6tsrmsv 100 LD^IuQusm 
&)Gtni—d(§LD. 0®n/D/Z>;5 LD^IuQusm SlGtni—^tTGV 
fitjeSlsb lli fTfd/r )ld Q&ujgi, Gifujid)^ ^l(r^Lbus^LD 
<°PlLl _ so mb. “Reset" Qund,s,n&s)ssr ^q_pd,5)mmsb 

SH(fJjLbuGl]Lb USTltpUJ sp&ib. 

spidi^u urrrjd^LbGiurrgi (Lpstnsmu^Gdsb dUso 
QsiJGifludQam su0iA s-tdiansb rijlrrsb &rfhurrs 5 

spdd&DiDprT stmiQj rs&v&o i3mss)mdi—ib 
G)&>rr(i))d&>dtfa.(j))Lb. <950 Si 5 )uljl.s 3 u_u 5 )su “Console” 



(S< 5 //siy Qffiu^i firmasb (Lps$)stsiuj£G$)& > £ ^I/d[B$I 
£DZ5<s QsusfiluSQaGsxsfTu urrrrda (Lpi^iLjLD. 

peirrfil Q^fiaSluL/aeb 

1. Staubli RX-Paint robotic arm teach pendant - 

Wikipedia. 

2 . RobotBenchmark - Online Robot Programming 

(°£l£G)£rri_ifl6v < 531 / 7 : 3^LL(g)Qsuesxsi} 

errB^lrjeir^efr (Collaborative Robots or Cobots) 

rBLD CSSU<531S11<950<S <5<95<95 /£)/rySl5) ^7<531 LD^SV GTSlflgJ. 

QprTLfihsvrrmrj unrgjamjLidarT& qSIssisfu 
i3mss)mli—LD (force feedback) LDfdrryLD QldpS)SV 
&>G)5J[}uli (collision avoidance) ^dhu 2-6rr6rrn[jr5&> 
^Lb&rhiaGsiGrrd QanGsssrQfusbsfrm. oSIssisvil/lc) 
0<53i/Dsiy. ^aCSsu gj/ry, dlrry ld/dtulc) /5®<5<5/7<5 
Q&,nif>l<sb rfij^isammiansb ld^IuiS® Q&iLnueonLb. 





Robotics 6 . &n.Ll($)G<Sl]<o!S)<SV 
<oTr5$5l ijGST&m (Collaborative 
Robots or Cobots) 

Q^,rTLf]sb§]ss)n) STf5_@c7w.asy7 Quito,] surra assrja 
^lursGZirjrmasb susmauSleb tsm—im^usmsu. (Sldgvild 
^ stnsu Lfilap §]$}a,Lurra ^ludi^usmsu. ^pa(Ssu 
urr^iarruLidarra Q^ni^lsbi^&uro sr^^irjesrassisird 
arorSl arbi3 susmsv o,Q\uli GurrQsuarf surpaarb. 
Q&.rrLflrD&rrssxoOuSlsb (Ssusnsv Qaiuusuffasrr 
^jdQaiusvrra sr^^irjsiras^sir ^(t^dUsv Qasvsv 

(3r 5 [fl lLl _ rrsv a($\G$)LDUjrrm sfilupgiasrr 

rflaLpdan.®LD srssru^rrCSsvGiu ^jrsp 
(LpstrQstsTdarfldstna sr®dauu®!d)jD§l. 

ai£u arrsv^^lsv urrrfsiusu 2 _zJ_z_/z_ usirGsug]] 
ssmflasrflsv sjjb u LL(^)srrsrr Q^rrifilsbajssitD 
(SLDLDurrQam anjjGmLDrra l/§i susmaiurrm 
Qa,rrLflsb &)]G$)rD Grrsdiirjmasb &r5G$)&>d(&) 
surBgisrrsrrstsr. ^su/bsmio sustnev aLbi3d(a,u 
i3ssrmrrsb £&sf)s$)LDUu($\£GZi stnsuda (Ssusmipiu 


^<su^Iujl£1<5Vss)sv. £|)<sir>6u sjss)i—uSlsb ^(3<sv&rra 
<^l(rjjlju§] LDLl®LD<SV6VrTLD6V QgrriflrD&mssKSVuSIsb 
(Ssvsnsv Q&iLnLjLb sonsrrjaa^d^ 

3-&,aS}iurr& ^(§S)(S<sv(Suj 

urrgiarruurra Qsussxsv Q&iliuj susbscssxsu. 
^ssmsb (Lpmsm^i'a £g)/_/j ldS^uiJ® Q&iii<sij& t i 
^sudhuLD. 



*i./_L(/>)(3si/ssiisu <oT[5&il[reiT 


[5lb G>Gues)eod(§£ 3,da> j^IiqjisSI ^emLD^eb erafflgi 





Qurrgjsurrad asvsflstsfluSlsv susfiQurtq^sb Lufi^itb 
G)LDmQun(rj)L-a,G$)6fT filipjsfihu i3m <sqs$)LDULq 
suLq.sund&LD (configuration) Q&ujgi, /bld<®0^ 
(S<5/7<sf7<g5 &rfl Qtfiuaj, [fiisiisMij &,nm uiumuffifis, 
(Lpiq-uqLD. Q&QTfSl S-isir u ill situ (fii^da^iq .uj 
QLD mQunqjjsb ldjd^jld ifississi <sgn i sfiiusv 
&IT&iStiTfhJ&SIDSYT t hi pllLg-aild-plav STGtS T 1}I 

On.irij6urj. 

suLfidaLDrrap QprrLfilsvgjGtn/D sti,S)iijsitfF,&s)err 
filgijsfil tSqstuDda dlsv sunrjmiahsb ^(^ld. ^mrrsb 
^)/5<S<® an.Li(fi) GSsusmsv <sr^^ipm 3 is<usn 
(Lp(Ljt> 65 )LDiurr&> plug-and-play srsiiirp Q&rrsvsv 
(Lpiq-iLingi. STSsflsniifi disc LDststfl (SrspiEJasiflsv 
fil^jsfil <sqs$)LDd& ^jUJ&^LD. rSltJGV GT(Lg&>£ 

Qff,snsuu5lsbss)S0. Gmadastssflssfl ^LpsvLD ^Gtnwda 
(Lpiq-uqLD. ^sqsbso§! (Ssusnev srrEjdlrT&sft&sr 

G$)&aG$)Str /5ld<®0<5 (S^s^isuiunsmuLq. &fii Q&iiigi 
QatrsnmsvtTLb. GSsusmsv LDtr/filssTtrev ■SHy,rd(fifi 
$(§r5&ULq. STGiflSjsv LDirjDjfiluqLb 
fiJigjstfldQatTsnGLTSvtTLb. 

rrt-fileorrentja <fij>d(&, l ’/ urr^iarruumssremeu 


.SlL® Gsvsnev STfstfipmansb (Ssussisu 
G)&UJ(oti)&u5)<SV (o)<5fTt^)sUf7OT/7<95{S)5<®0 £|)<S31Z_l^/Tl/ 
GrsrjrTLDsi i £D0U(_j<5/D<95f7<95 ^su/Ds^ijod 
aabi3snss)sc> 9,Q\ui3sb < 5316 U< 95<95 GsusmLqiu 
G&,sts)GiJuSl<sbG$)GO. ^surojorrev £|)<s31z_i^/ti/<95<s316)t 
ssmrj (Lpi^iLjLD. LDGvflpijaGrr ^svsv^i LDirjp 

(SLD/7<5<S31SU<S <S6l5)//<*<* (Ssi/<*<s<s3i<s 

(^snjof^ld QarrsbsfTGULb ^svsv^i dfiQ^LDdfu i3m 
ud&LD Q&SVGVGqLD (Lpi^lLjLD. <9m.L(J) GSUSDSV 
iST^^irjmaisb QprrLfihsvmsrrrj ungjarruLidarra 
QjhsniFu iSimssyuli—LD (forcefeedback) ldjdtuld 
GLD rr&><sb &>G)5 J[}uli (collision avoidance) ^dhu 
a_ dimnijtfs, ^suLD&miaiGinsrrd Q < 95 rrsm(f sbsnasr. 
(HLDrrpd £Rn.LSj.iu rflGwsvsmu (Lpsirsmrfl^sv ldjdqjld 
Gld^SV <S6l5)/7/ji_/ UJDfSl Sl5)su/7LD/7<95 
«l.(J) sal/ tu 5)si) amsmisvrTLD. 

aShss>& (force) LDffjflj/to |§)00 o5)issi<9 : (torque) 
S-smffi&efT 

^)006i5)<S3i<y<95 ®n<95<950/D® (torque wrench) 
uiusiruQftdlf G&>®s)GuujrTm^sfrsq ldlIQGld 

^)00Sl5)s31<? (S316U<950/<95 |ji)006U0/ 2_/19 <95(6)3 <950 


QpflrB^QijdaisvrTLb. ^gieyiJ) spqjj ldh^I tjl uj tissi 
$(fjj(§eSl 6 tr>< 9 : s-smflprrm. ^mnsb gisv&ShuLD 

0<S31/DSiy. ^)00Sl5)<SD6F pULD CS7<S31LD<5<5 SU/TLDL/6150 

(Sldsv Q&mrDireb i 3 i^uss)u GSlQsfilpgj g6)®ld. 

use (j>GU 6 tn< 5 Va<s/rl<sv QptiLfilsvgjsn/D 
sirhSiirrsiis, (syj d ® stilem/puLi poesies) ld (rigidity) 
(SpsmGuuuQSOiDff)!. Q^n^^sb (Sunrsiip 
(Seusnsvasiflsv Q&,G<s)Gmunm sjsbsSUu^sins, 

cgysmLSUjS/D® iSl&SL] LD <S>iGlj!!?UuLim£)lB3)l. 

STStS?l®S)ILb. (Sr,Lpf§58) 60 uSl 60 Sp(T^ SlS(i ij U SfJSS, 

LDtTJDp(SLC>rr ^sbsVSJ S,l—(h]SiQeOS <5 JJDulLl _/T<STL? 

<9iGS)&, sr^^irjmnsb a_655777 (Lpuytunsy LDfdrryuj 
sjrou &,sii ^ludatmaiGsxsrr Lnspirild 
Qatnsrrm (Lpuj-iungj. si^^irjsufhusSlsb spqj) 

<5>u\-mLDnm LSlpddUstnsmutT^Lb. 

&ntotfiji)ntf>, 6p(U) sirsdlujstsr &rLpsvS)S88is8) i _ spQjj 

{fjGsxsrrdt&fSb Qprr^da (Ssusm(^Lb sisiigu 

Gts)<sud,&,id QanisbQsutiLD. unarhi&sb 

(SrBpsmmunrLDsv si^^irjsir <s>i§ila 

sSisnssnuju uiumuQ^diimneb un&rdsim 
(S&^LDtiasvtiLD. £§)G<5 Qpn^usnu spq^ ^uj^^irjd 



®n<*si5)®n<55r(j5/7 Q&iu&,rr<sb sties)# 

(S^sdsuuuQ)lL Qui§] tsjGtprr &iflu5lsi)ss)sv sjssiiq] 
LiiflrBgiQarTsm® Q^rjss)LDss)su &rfl Q&iLisunrj. 

^misb CT/5^)/7S5T<*{S)5<95(21 ^D/SlSU /-S<SOTgnffL-l-i_lD 
&}G$)t—Ujrr& > ]. (o)<g5fT(J)<S<5 /5<95/7^^®L><®<531S)T (o)<95/7(5)<5<S 



si) a^tShu uls). 
Q^iuiud^LSj.ujs^su. ^aCSsu £|)<s 3 i <5 asmrj 


Robot 


( yu^iungj. 

oSl&Dtf LDfDfQJli) G) UrT(J)£$LLI 

£En./_!_(£) (3617<off)(5i; 6T/5^)/765T 


aS)em& LDppiih ^>0(ga5)®na : &_emifl Quir(nj£§iluj 

an.LL(gl(Seu6S)eo erg^igesr 

srm Sines) id raj ^(5&> s-empesieud 
Qairt^dad^Lgiuesieu efilesi# wppjLD G$QTj(& ) G)S\es)3 : 
s-emfilaerr. rsefim 3 ^lL($\ (Seuesiev erg^igesraiedlsv 
^fb&> 2-emflaerr QurfKLDurreviLC> ui—^^lev 
aemisijnpj Qu[T(rjj£&>uu($\Se$rpm. ^igparresr 
(SLDLDurr® Qguj&> QweirQuirq^idan^Lb a_L« 
suqijSeirpesr. &i£udS<sv a_<3s vrra QemlCh) aoneiSI 
(machine tool ) <3>iurrifUjurrGrrva<srT &emamlSlu51<sv 

)dSiurre>5KJ><sv(J>uj g^iunifldaijuLLi— 

(Seuensv erdSrresr Q&iuujarrLLS) 

<SHS1?ld&ULJLll—<5rTL£) . 

eSleneoiLiLD (^empaj 

aessflesflib ggesipuSlev egp u l .® err err (SimdunQisnsb 
anpemLDrra $Spesr eurrujgg, aessflesflaerr (^esipgg, 
efilesisvuSleviLD Slrfihu ^<sit aSI wild Sesu—dSmpm. 
(Sld^ild errs^lgesfliueSlsv &lEu£$S<sv ejpLnli— 
Gjldlduit(]))&> errnei) ^jiB^d < 3 evesiev 

erg^igesraieb (gesiprsp eSlesievuSlev 
Sesu—dSeirpm. Qi£>p&£S(iuj rsirtSaeiflsv epqj) 







Q&>rTLflGb§]G$)rD STf5fi>i[jGZt s undid) rflgustily piurrrj 
Q&ilhli «^0 Q£rTLfl<5vmsrT(§d(§ 6U0/_ld 

Q&rT@d(§LL &LDU6ITLD ^SUSlj (gp^sS® Q&IL11LI 

(SrnfflGjiLD sim/Q] (&)£§!LD^iuunaid 
Q&n<sbSifo rrrja, err. ^ssmsb *iL@ Qsussxsv 

CT/5^)/7®sr<95(S)5<®0 $]&>)<SV ^LfiffSTJ^lsV 6£0 Ulh](&)&,[Tm 

(Lp^eS® (S^snsuuu(^Lb(Sun<sv 
Q^fl&ljDgii. (&pqirrrd LDniffsvddsv Qik&gij 

^]iuddnLb Syiumfldta^LD e&m dim dmisijs<irdff>nj 

s^LlCh) (Ssussxsv <srrB®ijm sundid rflfr)i<stf} 
( $)iud(a ) GU< 5 msv STLbLDnrdflu uiusir dss)i—ddrps,i 

<srmir)i fy[ 5 ®d smQsmns/rluSlsv 
siSlsnd^dnmjam. ^aCSsu 0ffi/, dgu l£>joqjlc> 
r5<j)\d)&)[jd) Q^nrLflsv ^Qisumdiaisb 3 ^.lL(^)(Ssus^isv 
'STfB^irjssraissxsrT ff,rd3isb Qsussxscd^ ^(^ldit srmQ] 
LD^UlS® Q&lLUUGOnLD. 

rsesrifil QgffiafiluLi&eir 


1. LBR iiwa specifically designed by Kuka Robotics 

company to work with humans - Wikipedia 










2. Photonics ; Media - NORA BERECZK1, 
OPTOFORCE 


aiEQmp: Qn>rr^ev 
gaSl/juL/ (Collision Avoidance) 

umtrGU—sirQutjd susmu). (Braitenberg vehicle) 
<ormrD laTsuflss>LDiunssr mi—giJBJ ^aSitjuty (obstacle 

avoidance) rflrjsv 6T(Lf&jiLD sSlmssrdffrjLb. u cm sum a 
GlrBQ^thiaumLD S-Gmrflasir (Proximity sensors). 
sssfiltjuLi mauuuSl/Dd). 

(ajtfluLi: ^ /(/>)< 5<5 aiEQmrruShsv su(§ld 
m&uuuSliD&Umuj Q&iugi urrrjda mu^trm 
rflpsvQLDtTLfl sprjsnsij Q^tflrB^I(§dsi (S<susm(^)Lb. 




Robotics 7. (]>LLrT&<sb 

g 6 )S)lJULI 


U6S)jQi—6srQuijd eusmuf. (Braitenberg vehicle) 

UG$)tjQi—mQuijd susmaj. srssiu§] ^^rtsShud 
aessfhssfl susv&^rBrf <surrsvsmisj.(SsmrT 

usvtjQi—mQutjd spQi) @\rb&>G$)G$iu 

ufiG&n&.GSxsstuSlsb 3-(f^su rrddhu <*0<9>ji/0. 
£§)®nz_g£/p/<s6yr sshsn (^LpsSlsv ssmiflasiflm 
3-&,aS]iLiisit susmiij. ^mssfiiudanctraid Q&<sv<sv 
<sms)-LjuGtni—Ujrra sshsrr§]. 
toTsrflGmmunGvr £|)<s31/_i^/ti/ <ssi5)/tul/ (obstacle 
avoidance) rflrjGV sr(Lg^iLD aSiGSKSSid&rjumau 
(algorithm) uujmuQ\S\n)§i. 

£D<S®sr srsfilsvLDiunm <s>is$)LDG!S)eb LflsirasvLD (photo 
cell) (SurrsiriD ^n^npsmLcrrm ssmtflas^isrr 
(S/5/7tJj-UJ/T<g5 <j<®<s/7/5/<s(S)3i_<s5r ^GtnsmdasvrTLb. 

spsiiGhsurtgu &da[j(LpLb pssfl LSimstiss)# ^LpsvLb 

(Sr5[jiq-Uj[T3i ^jiud3,uui—(Ssusm(^Lii. ctsotCSsiv 


ssm[flu51<s61(§rB^i 8LEldss)(^g8sb ffl<55)i_<s<ssiy/_®sr 
^datjib s-issagiurra ^i^siruig. ^ajihi^Lb. north 
(UnssrQesrrrm 8tl(i^ss)ijuSlsb untidy ssmij, Q&iii 

GTsim st® tjs^sstm (reactive) (Lpsmn srth®n<s<shiusb 

8md^tuss)sv (paradism) iflG$)G$rGii&n-tmih]&sb. 
GT<sfilG$)LDUJrTGtSl ®S)s$)m3 : 3 : rjLb[T3i G^CthU l3sS)ILD 

£D<5<sotl_/uj_ susmuj. Q&svGUGmpu urrrj^msv 
u51&>(ol]id dld8<svtrssr^tT8 ldlIQlcksvgv 
^ijSlsurrijg^rrad Q8,[rmg)daoQ\LD. 

Q[5(njriiaes)LD S-emffi (Proximity sensor) 

Qg(J^thl8SS)LD SSSSTlfl tstmu§] (3/5/7‘UJ-U_/f735<5 

Glgrrt _ nLDtsb <s>i(jij!d)GyjGrr<sn QumT^Liaoiflssr 

(°£l(rj)UG$)ud asmi—rfikL/Lb a_65s rfi ^(8 )ld . 
QrB(§di8ssn£> 3smrfl QumiDutrevitD syqjj 
l£\m8[t^8,ULIS0Lb ^GVGV&tJ l£lm88g8,d 
8^iijstSdss)8 (tSy&ddlGuuLi Qunmro) s^ujiLpdifo^j. 
<3ir53)U L/si)<s^)si) <s>isvGVgi ^I(§ldlS 1 suq^th 
8i£ldss)<^guSlsb LDfrjDjDiii&tstr ash srrm suit srmtr}] 8tfl 
urrrjddliD&ii. 

(STrs&u QurrQTjGtristT 2-smij (LpiujDd)d!d)(3jDn'G>LC>rT 
<shg$)&, QfBQfyrhi&GVLD ssmfluSlssT ^)su <®0 stsitgy 







Qanebsc<svtub. ^syt^a, (°£]Gvd!d)GiT &>ms$)LDsis)UJu 

Qutrry^^i Q Gil si] (Usury 3-GmflaGis)Gmj 

uiUGsruQb^a, (SGUGmuyuShr^daGutub. atrsirptra 
^svd(ff) QrsSlySUutra ^(t^typtr si) LblsmCSpadl 
(capacitive) ^GVGV&y epsiflLSlssr 3-GSsrtflGSHUU-iib <s>i&y 
g-Gsctrauma ^j(§tBptTsv uSJsir^ysssnsb (inductive) 
S-GmfflGmUlLjLD UUJGiruQl^GVtTLD. 


^IjDeirQufflaGrflGVS-GfTatTispGrrluSlujoSlGV GSgussigv QriiiU-iLD 
G)rB(r^ru3iists)u> ssmid 




spsufluShusv 3-Gmflam sp<sijQ<surr<i^ 

SdjDsirGiudld^LD (o)<s/TL<*<g5<5^)aS)0/5(S ; 5 spqj) 
^GulfFlujLDiTGzr u@S!)ujna ^j(§ddlmjDssT. 
uiump&sb (Hu&rGijpjD&n'a ^Ijosst (Hudlsmu prhiasrr 
arrgidaQTjdUsv Qansssi® Q&mrDGyi—mdZiG$)[jGtsnu 
<3)GtnGmdaGi]Lb ldjdqjld Q&.nQ&.sb 
Q&UJ<5 VUITlLg$)I— QfflUsSlLpdaS^LD SUL^l 

Q&iudljDgi- 

(g)giot_tt j /n/ paflrjuLi (Obstacle Avoidance) 

(&jj^lut-i: (°£]r5&>d 3 yLiQ\ss)[juSlsb asbsn 
G$) 3 ,uuuSlrf)§\s$)UJ Q&iugi urrpda, s$)U&,rTm 
rflpsvQLDrTLfl epps/TGi] Q^flrB^I(§d< 3 i (Ssusm(^)Lb. 
&>lip(o$TLDrr&> ^)0/5<5fT^/LD (LpUJ/odl Q&lUgl 
urrQjjiEiam. (Sldgvild arnfnidQamsrrGrr @a/ 
a_ rd <95 sot srr ssttd 0 eiSI d 0 id. 

>5Tii®ijsii ®iQsgf S)7go)f_6i) (Robot Benchmark) srstrip 

( %)d<5 (§)6tnGmuj &<snd§><sv j^rnb (Lp^sv 
uuSlrr)§\g,G$)6iTd Q&uj&,i3sirmj <^<z$)&,d Q^iusu^i 
rBGtriQ]. Gtnupmssr fipsondsi Oldul^s^iuju 
uiUGsruQpS), ss)^l61Gujit 2 STdShns^iidi^ 
^smi—ujjry&ssxsn^ &,®S)ijuuG)i<sb ££Ijdldul- 




Q&UJ<5VU®LD L_/tiJ_(£p 631©35 631677 2_ 0617/7350 617 (S<5 
£g)/53>L7 UuSljD^luSlsir (S/5/73535i_D/7(3jLD. £g)/5<5L7 

( HurTLiuj-uSlsv Qffiusb^ipsir 3rLDnrj 36 

Qf5mq-&<sk ^,(&)Lb. fiim&sb lEjo (Lptst-iL/wir 

^sbec§! $}&JD(8) l£}& ^(f^Slsv Qfsqjjrhiai (LpL^iL/LCirr 
Gjmu&rf^rTm n- surrsv. 



@l<ss)i_iy£ > l ^aSlrjuq 

<SHG$)fDuSlm <oT$[j& 35617631/7 35lUJ_ (77 617 631/7 6 lS 631/7617/735 


isr^^irjm ^s^ii—iu (Ssusm(^)Li. (SrBrr^^lsv 

&> 63i /_35 sb <snGtnm£ 63i &,il/ld ^sfilijda (Ssusm(^)Li>. 
£g) 631 1—gjJQ] 35 <sh spsijQ 617/70 Sp lL 6£1 L£> dp/DJO 

61763135it® si) LDrTjDfr^ <3)GV) LDdaU U ® LD. (LprBSTI^lU 

GpLii—ihiaGiflsv umj&,&, ^]i_/735 ssxsn 



6£L_z_/5j<956yf)<si> utumuQi^ttLDsSlq^daiGsn ^fb^> 

lL/d$£l. ^SS)p)uSl^]<sb<SfT OT/5<5 5^0 £§)<SDZ_ 

(aLDGgjLD GLDirdJmmsv uststflsmu (LpL^uu^Usv 

s-ismi^iurtaid G^msveSliusfni—rB^tr^d 
a(§pLju®&>)fD§l. 

Grr,[jd>s3)3) srsijsurrgu (gsnjBUugj? Ggu&^gs)#, 
^di&>uu($\£&>eorTLb. ^mrtsb <s> /6>)<s Gsuai^^tsb 

&>GtS)l—3><sb GlDSV GLDfT^d£Rn.LSj.UJ £|)/_/j 

cgi/^)<g5LDfrffl/D^/. ^< 95 (Ssu = gy<5/D0<5 <$ 0 / 5 <$rrroGurrsv 
ssmiflansdlm Q&iLKsvumGGtni—d &fl Q&iliuj 
GsusmQLD. 

Gld^ILD [Bid ££l<svd(§ 6775<5<9> &>lGtn&u51<5V (TJjddllDgl 
CTsw/p/ ^ld<® 0<5 Qpsrflsurrap Q^fliumsfilLLi—rnsv 
rBrni) $<sin& &,($\LDrtrSl ssrrGmGuj SrprSld 
Qansmui-Qjjdaid On.®Lb. ^aiGsn gs)&,l£IGujit2 

ST^^Irj&St)sb 6p(lj ^)<531<?<95fr/J.tiJ. 
QurrQjjpguuLlQmmgi. (gV/fi/jiilgn/LD 
QarrQdaiuuLLL- rfftr&Slsv £D®n<s CTsi/suff/p/ 
utussiuf^d,^ suiffj si sii ft)] Q&msvGVsfihsvswsv. 
&is$)3 : 3irtLLiq-d3irtm &,i smi dt&, rfftrsv ^ssfliunrad 
QatrtQ\daiuuLLQ\<sbsfT§]. £D<s3i<s fiihiam 



G>&) <s3i su iu rt <S3T u LQ. GS&rjtzgid Q^nshsnso mi>. 

<jfT<5S5r<s^)®sr (tpQ-g 
^su <5337/5/<95 (sij <95 <95/7537 ^smsmuLiLD 
Q <95 /7(J) <95 <95 U U lL (J) sb<StT§]. 

(B6STI& Q^fisfluqaeh 

1. The optical proximity sensor of a smartphone by 

Pancho507 - Wikimedia Commons 

2. RobotBenchmark - Obstacle Avoidance 

(°£i£G)£m_[fl6v < 95 ( 2 .®< 531 / 7 : rsarfei) 

f£lLLi—Lfih—<oi) (Motion planning) 

iST^^IrjsiT /5<95/7Siy SU<531<95<95SU. ILItT£H 

Q& sends, uuCR\ld sdsrj <sifF,S)i[jm (Differential 
wheeled robot). /5<95/7Siy $5)lLi—l£1isv. &§]rju 
unG$)&>Gts)UJLj i 3 mutDn)i&> 6 b ss)SuuuSlf)f\. 





Robotics 8 . [B&rrGi] 

§)IlL.l _ l£Il _ <sb (Motion 

planning) 


srplslpm papey susmaastr 

• adap srrB^lpesraerr: (BtuL uuSltofflas/rlsb 
urr[jd(§Li> stn&.LSlGum 2 (Sutrssri) uso 
uuSlpff) STfs^irjmasb adap snstnaQiu. 

• &LpebQr5f6lu uiles)L _ STrs^lpeiraerr: asua 
sunassTLD (military tank) Quitsstt) 

SrLpsbQtBrSlu u lLsdi _ asiflso (tracks) 

rffstsisoiutra tfftDas^LD, apQujjrpurrssr 

/_/ so til « syf) so rsapsyLC) ^jstsreu(Siu 
dljDtB^snsu. upsusotra srSiroauu^ib 
QsoGatr ssnusmLLsrvi—tTpLDsrv LDjptQj ld 
l^swlL uuSlpdl srrB^pstr Q^tT^uL/asn 
aLpsbQrBtfilu uLisnuasrr Qansmisnsu. 


• r5i—d(&jLi> err5S>l!TesT&eir uLspdaiJ-Qatsiifhsv 
<s^Q]su§] rBi—d(^LD sii>5)rjesrasnnsbs,rrssr 
(LpLZj-U-iLD. ^tjdurrLii^dsw QsundsrSl 
(ArcBotics - Hexv) simfo rsi_d(§LD uinifdtf! 
<5id,§?iij6if fl^ffguL/ ufdfol i3mQmnrqj) 
aLLQssirjuSlsv aSlGutjLDrr&u unrjuCHumb. 

&etsfl£&6isfliurTSi Q &epi doi uuQld &d&rnii&m 
Qarrsmi— Grtp^peir (Differential wheeled robot) 




Free Turning wheel 


■sssflai.ssafluj/ra 6Wsjy;5d5LiiLj@i_D £g)/rarer® ^dapriiaerr (two 
separately driven wheels) ldjdiqjld §i)0i_Df_/i£> a_i_CSiS3T/njj. 
&darjLD (swivel caster) 


Qu^iburrscrTssr (oT^^irjmansb any (Surrsv 
sp@Gij$Zl<sv6tn<sv. ^psm® (Lpddhu ^darjiiiansb 
a_<s3sr(5), spsbQsim(§ ^darj^^d^ib 
£Gsfl££GsfliuiTm (SwrTLLi—iTrf ssm®. ^Lpsirforrsu^i 
£5)0ldl/ld ^darjib ct/s^/jsot 
<?f7ui/5^/si5)/_/7LDsi5)0<®<g5 l 5 )<sotl//d^^)su 

2_/_(3<S37/77<J_UJ/7<95 £|)0<950LD. ^gi/SJ)/<517 SU <95/57 <95 <Syf)sU 

rBrrroarrsblaeiflssr arnsvasuflisv firdam £5)0ldl/ld 
pdarjib urTrf£$dl(fT)da<svmb. 

£g)0 &dai[jth] 3 it§rr > Lb spQrj G>Gua£$dl<sv spGrr 
tdlsm&uShsv SrLpmformv sr^^irjm Qrr, rjGa rnb <su 
(LpmQssmdS\Qiurr ^sbsc§] LSlsirCSsmirddlCSiuiT 
SpQlb. £1)0 <9595 <95/7/57 <95 (OTjTT) 6£<3/7 (Ssi7<95<5^)si) 
^mrrsb spGZTgudQarTGzrgi] toT$£lrj dJstn&uShsv 
SrLpsirjDiTsv sr^^irjm /5 <95/7/765/, ^ssmsb £§)090 
^)/_< 5 ^)(Ssu(Suj d))Qj)ibiSld QsmsmLS).(r^d(^Lb. 

^jibum^lfl sr^^irjmaisisxsnd Qanr(ib&&> £§) SU<95<531<95 
(S/5/7<95® /g <55/765 65 /#/7SU S7(Lp0/6170/ toTSlflg,]. £|) SU<95<531<95 
(S/5/7<95ffl<5 <3<5<531619 (77/7637 3<95 nsmib £§)0/5,<5 
^)/_<5^)(Ssu(SuJ ^) 0 LDl 5 ) l 5 )<S 37 <S 37/7 3/5/73<95/77_!_7</_6U 
£|)6U<95631<95 cgi/SSILUJ (LpiS^lLjlb. 



/5«^a/ ^lLli-L£h—eb 

rBa/jsy ^)/J./_u5]/_g)/<g50 rsmi) r5sbsoQg>rT(rjj 
sS}s$)md&[JLb 2_0SUf7<®<95 <3/5U6m@LD. £g)&n<%G>UJ 
sulSIQ asvida, <su Lf^iij ^susv^i i 3ujrrQmrr 
/5<95//<5<5<SU L/^i/iSTSOTffl/LD dfe.ffl/SU/7. (fl)<95/7(/))<5<5 

si) £§)0/5;5 Qarr($\£g> aSl^i^Lfisopaishui^. 
^svdsna ^sduil/ld suLfilsmup gjsnsmu 
iSl[flfoija<srrrrau LSlfld(^LD ^IlLuld &,ujrrrj 
QaiuGuevg, rsarfsy ^IlLulSIisv stssti^j 
/ryffl(5 /d aid. ^ss)i—gyQ]3i<sis)<sfT^ a,oS]ijda 
GtsusmQLD, &>s$)[ju5IsSIlLl- Qaimiu^m Qihsb^rrm 
Qasusv GsusmQub ^sbsc§] &tGug$)[j epLiuj-d 
Qasusv Gsusm(^Lb OT&sr/ry use LDa^lfliurrm 
si5)^)(tp<53i/D<*syr ^q^dasomb. 



OT®<$g/«<Sf7Llz_f735 fiLD ST/g^/TSW S£0 
<g5L./_z_<s^/<950syr Gpqjj ^evdsmad Q&mrDGmi—iu 
GtsusmQLb <ojmgy ssxsu^&jd QanmGisunLD. 
suLfluShsv &6urflGV QLDrr&rTLDWiLb uigdauLQiaasdlsv 



<956l5)/5dy <o)51 LpiTLD6£]LD 6 Tf 5 &>LJ UrTG$)&,uSl<sb 
(H[ 5 !f(j>&rTLltii-<sv Q&sirir}] GTf 5 &> ^]i—®®<sv rffssrgy 
CTsi/susyrsiy urrsmaiaisb ®(§ldl 3 sjuuig.d 
Q&sirjD6v>i—GU8)l ZTssirry /bld Gfihssxssrd&ijLb (Lp&,sS\<sb 
asttflpgld Q&nsbiQfffLD. ^]su jos^ijd 

pdaptmaisfilm &Lp<svG>GuaLDna LDirorSl 
^Gsxsm&ssxsrr GrBPLgiurrad ^darjimaa^d^ 

^imiULILD. 

&&hiju umss)&6S)iuu dhsiruiDQl^eb 

torrh®(jm ©fO<5OT<syr<a5?z_<5)L> (Robot Benchmark) srsiw 

(Q)®s)<smuj <3,<srrd®<sv g^rjGm® lSlLi—!t udaab 
ssbsn &gg[nj unstnpsmu / 5 LD(tp<smz_uj sr^®[jssmsb 
glflpLimaGijLb §isbsShui£>[ra,s^Lb i3situri)g) 
GtnGuuuQp $}[63) &Gurr<sv. 





errB^lrjeir pgirju urranganiuij iSlesrunjirti^e!} 


&3jl[j&G>iGZr spsuQsnnq^ uda£$jD(§Li> (i psittry 
^srrGyqfydaiGtsxsrr <smq-uuGtni—UjrT3i snsn^^i 
Q^iusb^ipssxssrd asmd&)($)§>) id &>]■ (Lp^&Slsv ifs^rju 
unG$)&>d(&) CTsi/susrrsiy QrB(§didld Q&siringi, 
^psmi—rTGugi srsi/susrrsiy guflpLDrrad Q&mrD&j, 
^LpssrjDrrsu^j <syr5£5u uda^^im <^eod(& ) d(& ) 




CTsi/susyrsiy ^q^SUsv QrBQjjiii&l surs^gi. ^surorSlsb 

( 3 / 5 / 7 d 7 >< 9 i/< 95 ( 3 j ^)/ 7 S 53 T@ i_J/E /(0 <oT 6 ft)L _ ILf LD LDJOJD 

^j!JSm(^d(^LL S £0 U/S /0 CTSDLUyLD SS)SU^§] 
gtgvI—uSIlLl- &ijn&ifle 8 )Ujd (weighted average) 
asmddU^SltD^l- 

’srrB^irjssOsir ^dairjmiais^tlsb r5&[jr5$ §nrjLD 
^snaSU^\Lb ssmrflam ssm®. gs)gp^§] 

r5&rjr5&, §1 <sv gOujld nad asmddlLL® 

rfl try£§i)®srmsv tstni Ld^luQuism Qujo 

(LpUj-lLILC). 

peiitSi Q^fiaSluqaush 

1 . Three wheeled differential steering by Patrik - 

Wikimedia Commons 

2 . A path through configuration space using a road 

map by Simeon87 - Wikimedia Commons 

3 . RobotBenchmark - Square Path 

^I^Gl^tTI—tflGV <95L(5)<531/T.- (/p($)<95<* LDmSsfl 

(Accelerometer) 







s-im&sb SiljDsir (SuffluSlsv (Lp($\& 3 i Lomssfl Q&ilulild 
Q sussxsoasrr. (^j-L-id (E-puck) aisbaS) bifB&tnjsir. 
§iljD[ 5(5 susirQunq^sb (open hardware). &>®r>6V&Lp 
ssn&sb (InvertedPendulum) stnauuuSljDff). 



Robotics 9. (Lp@d& Lorresfl 
(Accelerometer) 


a-fhiansb dtudlsmu fisrrGu mdi—£6)l<sv 

= gi/<g5susufrL./_<5^)/D0<s l§) 0 u l/ diforja,dr simrrp 
GtnGugsyd QarrerrQeurTLb. fiiEiam urrrfpgid 
Qairrsstsru^q^d^Lb aaQsmnrsufKSujnr ^svsv^i 
fimiaim uiumu($\£$£id Q£nnrsmLS).(§d(^LD 
Q&tLKsfiKSlLirT $GfTGlJrTLh—£$dl<SV ^QJ)d>§l 
tSU&GOGU itlLi— £§>lfr)(§£ |5)0LDL/ffl®£i/ ^sbscsurr? 
£D<S®sr i3mm[Tsb £|)0ul_0/ g,rrm (tpdfid&LCimssfl. 
s-diasb Gtpau uuSl/Ddlsmu ^msfilQLD 
Q&tu<s61a<sn fiiEiam ct®<* 0 ld ^uuu).<ass)sn 
toTsmsvsfld aimL^ib. ldidiqjld dUsv 
susmu\.QiurndQ\Lb Q&iusSl&sb s-im&sb susmaj. 
Q&SVGyLD G> 6U<S<5<S31<5U7LD <*/tl.(5)ld. ^)®nsu 

lurrsijQLD (Lp<$\d& LDnstsflammsb 
pstn i— Quay dimp m. 

$)-ud (E-puck) <35 ebafil STfB^Irrsir 


I suq^ld uuSIjd&IuSIsv £D/5<5 sr^^irjsisxssrQuj 
uiussiu($\£&,lj Qurr&lfip&sb. Q^rri—dapSlsv 
&<sb®S)uSlGb uujGiruQLb sr^^irjmrrai(Ssu 
si/tij.su ss)i£>^§] Qsus^uSIi—uulLi—§]. (q)&,i 6 & 0 H 
®rr>ir>&> susirQutTOhsb ^.(a^LD. ^,< 95 (Ssu usv 
fijQlGumrhi&snnsb a_ 0 s und£) siS/dl/sdsot 
Q&tLnuLjuQ&lfDgl. £§)<5&srsi5)s3isyrsi//T<s £|)(3<5 
(SurrmjD ^Lb^miayssxsnd Qairsmi— susot/?<s 

ST/5^)/7S3I<95S31S)T SlS)L_ £D<565r SlSsDSU (3j631/D61^<95 
3-<sb<srT§]. <sHj{f,Q>sij $igv>£ ^gy/rj) efihusvnsnijff,m 
^rjtuiid^d^Lb urrsusonanj 
uiustru Qggj&liDrTrj&Grr. 





^j-ud asvaOl srrB^lijeir 


$JD[53> susirQuirq^err (open hardware) 


dwda, ^isvsvff,! dnr>dff> pldgv 

susirQurrmsh simp)trsv stmssr? epqrj QurT(§stflffST 
su Lsj.su s$)Lduli£ ptjsuss)tjs^a,sb srshscmb 
Qsus^luSli—uuLLQusbsnm stsirp] Gtnsijp&pd 
QanmQsunLh. ^sppssr £5)z_!_z_/if<s sit (schematics), 
t§svu uuj.suihis><sb (blueprints), &,tjd 8 , 
si/tjj.su<531 ldul/<®sit (logic designs), astssflssfl a_<ssi® 

< 5 uLtj-foU(0 $)ldl)L- i (CAD) Gusvyui—ihiansb, GarruLiam 
(Sunsirp “ 5 tpsvd (^rSluSQiaisb” iunsu(§d(^LD 
d)Gtni—d(§LD. ^supss)p ^®niLDdldauuLL /_ 
s-flLDthiastflsir dtp <oiGU(rt)Lb LDrtppscmb ^svsvgj 
oSlflsurrdsisvtTLi). ^prspu Qlurr(r^stflssr 
urraihiaignjdarTGtr (LpQpsdsurjtjpLb 
QGus/rhfili—uuQGijpmsv uso fSipisumthtan^tb 
rBurjaignjLD ^sprspu Qurrq^snsnp piurrrj Q&uj&p 
sdpu&nm Q&LuiuGvrTLD. 

t£6S)ev@Zifi s&r&eb (InvertedPendulum) 

and dm sit dnssrsrrsdisv (Robot Benchmark) <stmro 

Q §jd9> ^]&nsmiu s,end®sc rstuL ^)^/D0 (Lptss^ipiu 
uuSlpdsnssxsrrd Q&uj&,i 3 mmij ^ 6 $)&>d Q&tusugj 

/BSS T/nf . (opQ^ LJ /> <57 [JtoSy&ST (off) j /I I, 'hI <5pQ^ 






glssfluSlsv sjss)1 _63isu<$<$ 0<j^)®nuj u<s<ssu/TL_tf <ai> 

&rnurB&)] sfilLpmrxsv (Lpu\-75&,GUGS)[j £)<?/&/gi<$<$/7<$ 

f§\iQl^§lsn§l &>rTm £|)/5<5 pguitsv. £|)/ 5 <$ njissfluSlsv 

OT<531(_ <531<5U<S<5 0<?^)s31(L/<$<$/TS3r<$S3KSuStp 3M&6V 

67ssifry Q&msv&lpnrfasn. 



d)60)6ui^y) aaiffSBa] aiK«5r Osiuiu (yiiugijiii 




aLDUim[us\-g,<sb spqt) (gddsvuj eiSljeu gisisfluSlsb 
Q&tm (&>£&, rta figged) QpQ))(3[BULB a 1 us sir 
Qatiisusisrp fiiEi&srr urrrj£S)(iJjLjLJj&SH. <sd(3&> 
Gsusisrscsisriud Qaiiiiu spqt) adarj STddln&pidia, 
SS)U^fTSST QusITLfluSlsC tflpSC GT(Lg&,]Sl](3&, ^jrs&tU 
uuSlrnduSlsir Grsrrd&Lb. urrsuss)ssruSlsirGurr§] disc 
dpjrjjD r£lss>sc(&)Sis)scGii sfils&i&asrr (random 
perturbation forces) ssn&sSlsir (3 us so ^puu(f)us. 
(S/5/7LD ^,<95 ^,<95 tffss) SC 0(531 SC 61/ Stfs^ffuSlsST^SYTS^ 
<S>iS)laLDrT(§Li>. £1)619/0651/0 2_/5/<956)T rflpSCITSC 

(3r5[TLb austrsuflda (ysLSj.tB^irsc <s>i(dl& ustfluQusm 
Quid (Lpisj-U-iLB. 

rseirifil Q^fiaShjqaeh 

1 . Photo of the e-puck mobile robot by Stephane 

Magnenat - Wikipedia 

2. RobotBenchmark - Inverted Pendulum 


£§) )d,Q&,m_rj\sc ^(fid,^ &Ll($)ss)tj: sTjfSdtjsir «5i« 
(Robotic Arm) 





si5)(J) /£)<s3i<su<ssyr (Degrees of freedom). sr/ 5 ^)/ 7 ®sr 
®na(Lp&s)Gsr &ns,Gisr[Ma6n (End Effectors or End Of Arm 
Tooling - BOAT). <oT(f)& > & > i 631SU<5<5<SU (Pick And Place). 



Robotics 10. <oTjp§\rjdr <s&)« 
(Robotic Arm) 

<a5)(J) r£l6$)GVSGfT (Degrees of freedom) 

6i5)(/j) fil&nsviF.m stsot/o rrsv gtgstgst? Gtf§(njm 
ss)3iuSl<sb spshQsnrTq^ qplLQw spqij aSl® fisoso 
toTsxrgy QatTGVGVGVtrw. ^ptTGu^i Gttpff.rtsst g$)&> 
GUGtnmuj, <9rLf><srr ^gvgv^i (Lpmi3m rsarjaa^iguj 
£|)z_ld. srf^irjm smaasfrlsv QpLLQam 
GULfidawrrap Qprrwij (LpGnrouS'iGbgnsii (serial) 
£|)0<950Ld. ^idQuit^i ^jssxsm (LpGS)JDuSl&^W 
(parallel) QpwQfam ggigu^^i dlsv GTfBffirjmam 
su([rjd)mrr)m. Qptrwtj (LpsnjD (yul® Grrs^lpm 
GtnaaGiflsv GTp&>G$)Gtsr ^jiudSlaGtr s-Gugugst GTGsrpj 

GTGmGvsflGtsrrTGV ^i§]a,rTGsr si5)(/j) f\GS)GoaGb 

GTGSST Gfisfl aGS)<fJ>. 

(SGupjG^lpwnrad QartGVGOuQurtGsrrtGV 
pGsflppGsfhunad atrrfLSlGirjr^ aLfQ\uuQ\pa,da^iguj 
(independently controllable) (^Ludar&iaGmGrr si5)(J) 
rflGstsvaGrr Gtmpj a^psonw. 


adarj srt^^ujssraenm srsusu/roy 

GUS6)3iUU($l£§lGU§l? 


Examples 



Allowed to move only 
in x and y. 2DOF 


% 

/> 

/ / 

< w 




Allowed to move in x 
and y and to rotate: 
3DOF (x,y,0) 


£g)/T6w@ LDjr>r)iLD ^Lpeirru abKjjlrgl&nsvasrr 


STtfiggidamburra, ^ugjudau uud&iGpisbsrr 
susmLS).asfr (LDssrsnub i3 sit snub (Surra (Lpuj-iLjib 
u>rb^]Lb udasumburra ^urtptb si jsv(yub (Surra 








(LpiglL/ID GLGSIJQ] GSIGU <50/<95 (o) <5/76)7(3 61V/TLD. 
^jGUJDJQjd(^ (gfjlJGm® 6l5)®/#6316U<S677 S-GnGtTGtST 
GTGsrgy Q&rr6vG>GunLD. GUGV&gGtnaij udaub a_syrsyr 
S-GUGiT GUG$$ns\-&Gn £1)631617 <56lS)/7 
(SLD/oQarTGmQ)) (S^GsiGuiunm (SarrGmihiaGiflGV 
@j)(ft)IDLlGL]ID (LpiglL/ID 67657/71/ 

GS)GU^§ldQaHGbQGUrTlD. £|)61V/D/71/<S0 ^LpGSTgJJ 

G)S]Q\r§\GS)GcaiGb s-GbGfTGsr gigsiiq] Q&itgvCSgu rrLD. 
fBiDiDirsv rflrjG&GV £|)/5<5 ^lpgslgujdu-Ild 
g>G$t)£&>G$tlujrT3id <SL.(J)LVi_/(/))<5<5 (LpiglL/ID. 

6Trs§>lrjGir GinaQpGisxssr err^mriimsh (EndEffectors or 
End Of Arm Tooling - EOAT) 

QGUjDjf^i—U iShguiSl (Vacuum gripper) < 3 ]&>g£t 

(3 6 iv 631<SU<S0<5 <5 0/5 < 5/770 <3/_//raj iDirjojod^igiu 

G) JH<S LpGLjjf 3) GOT GtiUDUJ IT GV 2 -JDu£S>Iu51gV 
/7j)631<SDtL//7637#>/7<5 2_6)T6)70/. QuIT(§lL <5631617LV 
l5)lJ_<50/<5 0/5<5<S £§)/5;5 GU <531 <5 UJ/7637 67/5^>)/7637 

l5)lj_lvl5) s^0 rjuurf ^GVGVgj urrsfilu^ifl^Gir 

2_/0)(S5<3rLD Si 63S763S7<5 GS)3,U U UJGSTU (/j)<50/ S/D&ll- 

filJQ-p^u i3is)-Ul 5J (Hydraulic gripper) ifslaGijiD 
UGVID GU LpfhJ (3) S JO 3g- ^&(1>GU =?>/6)7 6l5)611/7637 


SlSsjn.? (S^GS)GUUU(®)lL QgUSS)GO&<§£)&(&) ^iL^d^LS). 
uiugstu(®)®^uu(®®id^I. 2000psi GUGtnrj 
GULpiiiad&n-iq-UJ s7 i a5/r5)<95syflsiS)0/5^/ (pump) £§)/5;5 
GTf5®rjGsr i3iq.ui33i<^d(^ <s>]r5£ ^GnGyd(^ ugvld 
SO stni—ddl/Dgl. 

(^GurDrSleir addl^LDnrGVT lcjd gu ld <3g o&rrm 

<oTG&)i _a> npemni)tra arTfoptcp^u iSiLpuiSiiKm 

(Pneumatic grippers) i3puG0LDrtmGS)Gu. s_rdud,®d, 
§]GS)p)uSlGO ^gujdgsijd GTGrflprra GTr5®rTiEiatQtijd(§ 
^gvi—uSIgo 3-Gbsrr ^gpdaLDrrGtsr (^i—rhiaG/rlGV 
Qurr(rjj®g> (LpLSj.iL/id. 

LfilGzrarrrB&yU iSlupuiSJaGtr (Electromagnetic grippers) 

Q^tjidim &d®Gmuu uiuestu^^^iSlGsrpm. 
^jGUJD&niDd aLdQuuQggJGUgJld GTGlfl^l. 

i3iq-ui3uSlGSlqjjr53tf urrai®G$)&> GfilQGfihjugjid 
gtg/tI^i. 

<oT®£§ 1 GGyGud>&>GV (Pick And Place) 

GTtf,®tJsir ®rr>mGnG)S)i—Gb (Robot Benchmark) <5TggTfD 

^Irrffi ^liofr)<oggruj <93 errand) renid £§)< 5 /rj 0 





(tp/B<S31<SUJ UuSlrf)§l3>G$)GITd Q&lU&,lS}mmp <^GS)&,d 

Qatuajiffi /6®j//py. 0<s/7 (Kuka) r£lgjjGussrd, @m 
u^uml. (vouBot) gtgvtid &da 5/7 gt^^Ibjgsxssiu 
uiumu($\£$£l Q&GVld&IU /_/L.<55)(_U®SlS)0/5^/ 
(convey ov belt) 6p(jj) &> ^ (oT(h) 

^pjD&rrasr QulLis).uS1<sv GS)Guuu§]^,msii 

uu 5 lri)§\uSlm (grfildGtarTGrr. 


(g)3in u^uml fdarj srrB^Irreir «n.s - sr® d,gl ssisi/jSjsai) 

(Lpddhu SbIjdgvt <s>f<srrG)5U— <sv GrmmQGumrDmsv 

udstn# srij)^®/ suswT /4 lS§] asnsn 

QulLi^uSIgv arreShurrai ssbm ^)/_<s^)su snsu<*« 



STfS^rjeZr siren )ld Grr,rni> s,nm. 

Gl&svid&iu u lL(o$)i _ <spi—£ (o)<5fn_/£/®uj6iyi_<s3r 

&>rr<sv&>&>(o$tif) li iSl spi—pgiGuiEi^LD. am&gnj^Gtnpu 
QulLls).u51<sv <5Jnsu<s<ssiy/_<55r rflm/gjstflQLb. a_z_<s3T 
^)<S/D 0 G)LDrr^&)LC)rr&> Gtrspi-b u&i siy 

Q&lLULILju®Lb. 

6ts)u&>rrm firjGorr&ai QLDnrLfilsmuu uiustruQ^idl 
Q^iusb^ipssxsm (Sldldu( 5 )<s^/su^/ e tuuis)l? 
Q&lLKSVUQggJLC) Gr5[TLD (3j<S31/D<95<9S usvGsugu 
2 -£b$am ssbsrrm. srQisgjdarrLLi—rTa, firvansb 
susmiguSlsir Gsuaps 3i<s ^^la^ldasomb, 
ui^^ss)scais^m Ggrj^ss)g,d 0<s3t/d<s<s gul£ 1 
uiijdaisomb, ldjd^jld ^ujdairm&GSxsiT 
^ssKsmiLm&d Q&iiiiuGonLb. ^g,msu§] susmig. spig 
rffsirjD i3m&,[TGir s<s)g,s$)UJ{£ ^) 0 uqa/ajj sissigy 
£g )(svsvmrxsv eusmig spQi-b GuiGg, s$)&s$)UJ{5 
£ 5 )(§uu<svrrLb. 

pesrtfil Q^ffla'fluLi&Gn 

1. J-C. Latombe. Robot Motion Planning - 


Carnegie Mellon University 




2 . RobotBenchmark - Pick And Place 


b ^( 5 )< s <5 < 95 l ( 5 )< 5 d / t : Lj§il!jurTanpd(8j 
aSlemi— a msmi &tsb (Maze solving) 

( Lpu.@1 &r5&)i&G&><sirr rflrjuLipisv (dead-endfilling). 
^pjjLpLb-(L£>&)(SV ( 3 &>i—<sv (Depth-first Search). ^ &<svld - 
(Lppsv (]>£i—<sv (Breadth-first search). GWi—tttj sarttjsw 
(Star Wars) ui—fiianfirUsb SU0LD sp(§ ztrhfiijm 
urr^fidtjLb lSIlSI- 8. (^L^uSleSlq^tB^i ^ulSI^sv. 



Robotics 11. 
L-i8?l[Turr<ois)$d(9j£ 

<s r r<smi a<sv (Maze solving) 


<sp(ij sr^^irjm ^mssthudanDnsi iq^lrf urrso^uSlsv 
QfoJGfilQlUgULD GULfilsmud 
&>(5tfST(J)) iSl LZj-LJ UtT(5QT L-I$£lljun<5$)&>d(& ) £ ^/JSiy 
amsmugj srmSlQronLb. ffijfiro ihiduq (random 
mouse), SrSUfj i3mufirr)sb (wallfollower), iSlQeml.®o 
(Pledge), ldjd^jld LLQrjLDndsw(Tremaux’s) 
^fflujsnsu <spqjj STfB^ifjQssrn ^svsv^i ^(Semr 
(Lpmi3m QpfihurTp l ftdlrj unsmguSlsv ssbQsrr 
LDfTid-tsj-d Glarrsmi—rnsv Qsus/rlQ iuqjld suLfilsmud 
asm® i3iq-uu&>rr)3inm aSlesxssrd&ijiii a> sir. 

(LpiL® erBStfaemerr rSljULi^eb (dead-endfilling) 

^mmsv fimiaisb (tfi(Lg u rrsm^smu iq id 

(%LDGSl(njr5§i urrijdai (Lpiq-iqid erasr/p/ stsxsu^ffjd 
Q^mshCSsumd. ^j(SjD(^ (i£id(h) a : dff,is,ssi<sn 




iflyuu&yGV GurrsmiD su? &s)md&rr&j&na)u 

UlLIGSIU (5)<S<SSU [TLD. tSTtobscn (LpL-® &rB§l<3>G$) GnU-jib 
filpUlShfikll—rTGC, lE&)LD ^j(§uu^l fg/TLD (o)SUsrf)<3 ILI 
Q&6VGyLD <oULf5) &,[TQm? 

(Sans!) (Depth-first Search) 

L/^)/7u/T®n<5<g50<5 ^/jsiy an smi LD G&GSimd&fjLb 
2_06Uf735<95 $lh]&sb SpQT) &\S$)6fTUUI—L£>[T3i 

a_0suffl<*<g5<su/7LD. ^)<s/D0^ ^/jsiy arrsm ^lpld - 
(LD&sb (Ji&yi—GV s-smssiLDuSlsu sp(§ rBsitsu LEsrr&Qjjm 
(S<5/_si) jS/rssr. £D<5®sr si5)^)(tp®n/D gt sirmQsump)neb 
(tp<5<si5)®L> GUisv&p QaiLp-uSlsb asnsn Sigsxsitgsiuju 
i3sirufigp (Ssu mb. ^sp&ilGV QsuG/rKSiuiQjLb suifi 
&)Gtni—da<fi)<5VG3vsv simrofisb ^I(§ldl3 su0(Ssu/tld. 

^)0LDl5) SU0LD GULfluShsV /5LD<950 ®<S31/_<950LD 

£|)/_dy udaGiijm <s>t<sv<sv&p (S^/7‘/7«(Ssu Q&gvgvild 
(L p&>6v GunriuuGS)u isifDdjSpd QamsrrG>GijmL. 

<s>iihi§>)(Pi[Sgil (5)(fi)Li>uGi]Lb gugv&p Qainis\-uSl<sb s-<shsrr 
dlGsvsfTssnuu iSlGsrufi^jOGunth. ^LDLtm^lfl 
s^si/(o)su/70 dlGtsiGrrsmuiLiLb (Lp(L£> 

^Lfiggjdigd Q&<drgu urrrjg&p <fi](p)su^msv 
^LpLb-tcp^GV Gpisv Grmrrp ^rrpQQSroriib. 





^iasDUi-(Lp^eb (Breadth-first search) 

LDf77p/7<% ^a<5VLB-(LP§6V 

(S&l—GV GULfl(LpSSIJDu51sV (SpQJj UlSj.uSl<SV £|)0<950LD 
toTsvsvrr Slssisrrassisfrin ld (Lpiupdl Q&ujp 
i3mmij&>rTm uLSj.d(^ ^jjothi&ld 

Q&sbQsurrLb. 




r 
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Heading: 0° Sum of Turns: 0° 
H: 90° S: 90° 


H: -180° S: 180° 


H:-90° 
S: 270° 


H:270° 
S: 270° 


H: 90° 
S: 90° 


L-i§il)um5is)3id(g)d Sirfsi] a msmi gsv 

Q^fT^tjtriiD L/tzlrj uns$)& > 3i<§fT ) d(& ) Orsusnu spLiisj-d 
Q&svsyLD (Lpss)puSlsb £ 5/7617 & asm sc ild. ^mrrsb 

S-SbQsn Q&6VG£ILD SULfillLjLD Qisus/rKSiug^LD 
SULfllLjLC) L j6)[f LirTGS)&>uSlm (o)susyf)<?<ssu/7<95syflsij 




























£|) 0 < 95 <s (Severn® ld. GTfsGZirjsir 1-1$pums$)&,uSlsir 
s-lL udm^dheb £2)0/5 §1 Q^ni—iiidl, Qeve/rlGuj 
Q&<sveyLi> euL^l Q^ru—rjrop) u(^®u51ev £|)0/5<5/7<sil> 
s-ebGenGiu miijrfild mprSl eurjd lSIQ emL^g 

efilesiesrd&ULb (Pledge algorithm) ^Lpevid 
8 )jei] mnessrevnid. 

(3jt£Ui5l<3Sl(njr53)i &ui3£&eb 

eidSiijeii Si in esrenedUsv (Robot Benchmark) eresm 

( Q)dm C§)g3)g ssnu mendSsv rsmi) ^)^/D0 (Lprsest^iu 
uuSljndmesiend Q&uj&,i3esresnj ^esipd Qmiueii^i 
[Besirry. i3id!-8 eresrugi erb /_ rrrj evrrijerv (Star Wars) 
ui—iEime/rlev 6U0 ld epqij srfsSrjesr urrd>§>lfrid ^0 ld . 
(^j§il 2015 erbi—nrj eunrjsrv: &, o°oGunrjsiv 
cgi /(Heumesrerv (The Force Awakens) ldjbiq] ll 2017 
eibi—n[f eunperv: jdl eonemil. Q^lsj. (The Last Jedi) 
rM,S uj eu fnjni evi id eu^S/ngi- £§)0/ Gmrrenenqjjeunesr 
2-i—egJLD pesieniu/Dgu ^jiurhii^LD 0si$ld/7/_<5 

pesieviL/LC) Glmnessri _ errsSrjesr. £§)ji/ erpSuesr 

QunLDesiLDiunmp m,d)Gun§i &r5es)&>uSleb 
dlesii—ddljD^l. ^(5&> QumLesiLDesnud 






<S31<*<95<95<S3a/?<S5ft ^<obeC§] $fDGil(3u§\ (tpGVLD 

^ludaisomb. 



smi—rrrj eurrrfetv BB-8 st/ 5j§)/T«jr 


[BLDgi unsustnsmurrddhiShsv BB-8 iST^^irjm 6^0 
lj/ ransusysarjS£ 5 )<si> 0t^>)u5)<su 

LDmii^dQairTsmi^q^dSlp)^. $l<5v>& 6i5)63i/76ii/7<s<s 

(^LfluSl&SJ(§rB^i QleusiflQiuro suL^lQ^iuiuCSsusmt^Lb 

toTmugtf&,rTm Gsurrsb. 6^0 /^)u5)/_<5^)/d0ld 
^gl/SS) <570/7637 (3/5/7<5S31<5 6T(J)<5^y<5 (o)<S/76357(_/7<SU 

^ lLi—ld rflsirguefilQLb. 

sr^^irjsnmd (^l^1u51<s61(§[b^i 676i/6U6776iy 
6l5)<S31/7617/7<S QsUdyfiGujfOfOl S3p(73)617 67637L/631<5 
c gl/t<J.L7LJ631/_UJ/7<5 6316U<5^/ LD^IuQusm 

QarTQd&l/DrTrjam. ^uusiShsvs^isvQujssflsv, 
&>Ul3d3i 6761/617 6V761J ^(^SUsV Q[5(ITj[Eld) 617/5^5/7<S6y7 
67637L/631<5 6316U<5^/ LD ^)UQUSm ®631 (_<50t£>. 

<5L7l5)637/7(SU LD^I LlQ USm 50% (Lp^GV 100% 617631/7 
ffl6311_<950LD. tSydasmCSlJ) <5L7l5)<5<5/7(SU 100% 
d)6tnl—d(§LD. £|)0<50LD 6^0 /£)tl5)z_<5|5)637<S631/_£) 
6i5)/5/7t<j_u5)<su <5L7 l5)<5<5/7<su 50% <5/7537 ®63iz_<s0t£>. 
<5L7/_/6l5)<SU6316U(o)u765f)6U 0L^)u5)637 6l5)6lflt£> l 5)6lS)0/g^/ 
67L.tJJ.UJ <50 G/5/7/UJSU (o)<5/7/_/7L//7<5 0% 

(tp<5su 50% 617631/7 LD^IuQusm d)6tni—d(§LD. 



ss)upmssr rflrjsvtrda Qlditl^s^iuju uiumuQ)^^l 
Q^iusb^ipssxsm QldlduQ\p§isu§] stuuu/.? 
(gLfiuSlsir &niLiGi] <9570/7.95 ^j(§uuptr<sv sr^^irjm 
(LpsZrmiLD i3ssimiLD spQsutdhsv GlsuetflQiu sup 
(Lpuj-iurr&j] QurrsS\q^dS\p§]. ^aGsu spqj) udaab 
(SLD<sv(SrBndS} <=pu\-p ^I(§ldl 3 (§Lfid(§srr s-QjjsmQ)) 
LDtrpudaLD tsjpjLD a_/ 5 ^/(Ssud 5 < 5 < 5 jn< 5 u uiusiruQpp 
suLfiunrjda < 3 su <5337® td. pfiiurrm pQ^smiEiaGiflsv 
(dlstn&smi j LunprSlmmsb &,ui3ijupp(3) 

Gunuju^Qjjd&lrDff)]. fiiEiasrr ^rtB^Irrssflsir 
pfdQurr&yipiu dJstn&GSsuapsinp ■SHsrtsdl ® supp (g, 
&Lp<sv &niLu\. S-smfl&uuju (gyro sensor) 
uiusiru (DppsvnLLi. 

rseiri^l QfBfieSluLf&eb 

1. Left: Left-hand solver trapped in a maze Right: 

Pledge algorithm solution by Randomperson321 

- Wikimedia Commons 

2. PNG image: Robot PNG 

^jpGlpgl—tflSV < 95 / 2 .®< 531 / 7 .- < 9551 /< 531(7 

^ l 2^_CS(L/ Q&e$i£§i$ <su (Wall Following) 






<3<S/TL_UJ_63r (SlDSV Q&<SVI&,&,I&<SV. <*617631/7 6£L_tJJ_3uj 
(o)<*6U;<*gi/<*6U. UUJGlfilj 3-DX GTf5$£l[JGlS)GtSr 3rGUGS)rj 
spLli^CSiu Qffwidtf.itf,<sv. 



Robotics 12. 8r6U<o5)[J 
<spL Mj-Ghu Q &<spi dmi&<sb 
(Wall Following) 


toTrs^rTsiram^rTssfliurhiShurra (g^uarhia srGfogn/LD 
6^0 &>m®sr}i—m]$jD6isu£> 
(S^s^isuuut^SljD^i, £§)<s3i<5(j uujmu($\£f£i, g>rrm 
Q&lliuj <3susmisj.iu <3su&nsvdarTGtsr unso^omu 
ldl(5)ld<susu/7ldsu ^/b^u u rr®s)3, uSlsvimsrr 
<^65)1—ujjQl&Gts)mu-jib isrfB^ifjssr ^sini—UjnsfTLb 
asm® QamsbGrr (lpl^il/ld. ^)^/D0, 
ST(5)<s^/<g5<g5/rL./_f7<g5, rffs^isv amLiq. (Global 
Positioning System - GPS), l/ sir sir) ff, str rt sv am (3ld<sld 
(Point-cloud) CSurrsitir) usvCSsugu GitLpIfLp&nfo^m 
asbsttm. 

susmo). QasvidsiisuS'isv <s>iiq_ijuG$)t—ai<sfTrTm 
(S<g5f7L^_<5Jsr (Sldsv Q&syid&igieb (Line Following) 
ldjd^JlL {fr«Li&s)tj ssLhjyCStu Q&6 vi&,&,i&,isv (Wall 


Following) ^ShusujDsnjo rsmb £jj)/5/gj gOIgu rjLDrrau 

UilljuGuilLD. 

Qaarilispesi (Sld<so Q&syg&jgsb 

£D/5<5 CT/5^)/7®sr GamLi^m (Sldgv spi— 
cgya^sivuL/ 0/50/5/ffiS!nu) asmifaissxsmj (infrared 
proximity sensors) u iu situ Cf.fffjjSlHoQ]. 
S-SmflaStflsflQ^rB^I GUQTjLD &L£i($f)G$)3 : 3iS$)<StT SS)SU^§! 

^smjQuSlGmrr giGmaLfQuuQpS) 

sd&,tjihjs,sftisvisiren 6i5)<sy><y<S(6)3<S(3j (motors) 

rm,G$)Gts$r&s$)Str ^/gn/uL/ffl/ngif. 


Black Line 



C?«/T/_lijj.(Ssr (Sldsv Q&svidan&sv 


3 

Turning 

Left 


£g)<5flj(g> aLSl^snaasrr rsmssr^ afilgumai eurjeomi 

1. (Lp^svrrsu^i, ^jusm® ssmflai^d^LCi 
(San® Qpfihusfihsvsisvsv. (San® 
GtsuDiLJ£b(dl<sv 2-Grrmgj, ^jusm® 
s-smflaignjLb a>GS)ijGtnuj£ unijd®mp)m 


sresrQjD ^)<5/rj0Ly Qurr(§eh. ^#(Seu 
^rjsm® eties)##i^LD (yresrCSesurddl# 
arroiQiLb, ^#(Seu euessnsj. (yresrCSesrirddl# 
Q#eveviLD. 

2. ^rjessri—rrsu#,], u##ld ashsrr 

asssrrfl ldlLQld Q#rrLssu—u 
unrjd&lssr/Dgii. (S#rrQ) ud#rb 

SdfJJjLDLI&lfDg)! STSSTgU £§)<S<S ST QurTQIjsh. 
^#(Seu ud#rb ashsrr sties)# 

LtiesrQesmddl# #rD/r^jLD suevgj udaob 
ashsrr sties)# (yresrCSesrrrddl# Srforry ld. 
<g£l#,ssrstiss)strsurr# euemisj. ud#rb 

LD L-l LD. 

3. ^LpesT/orrsu#)], suevgj ud#rb ashen asssrrfl 
ldl-Qld G>#rTLLssu—u unrrjddlesrrD^l. 
(3##® suev^i ud#rb ^) 0 LDL/ffl/D^/ sresrn jj 

)#,esr QurrQjjsh. ^#G>su suev#j ud#rb 
ashsrr etiesi# LtiesrQesrrrddl# #/di}]ld 
$]!—#>] ud#Lb ashsrr etiesi# 
(yrssrGyssmddl# #pgi]Lb. ^i#,esrsties)strsurr# 
suemuj. suevgi ud#rb ^) 0 ldl/ld. 



4. rstTssrarrsugi, ^jjsm® a_ smifla<m,d(gii 
(Sarr® QgfiSlssrpgi. Gamluf-sm (LpLSjsfihsv 
(ggydGta (Harr® QurtLLiq-tgtBgftsb, 
(S<95/TL.tij.®sr (/pLj_siy<*0 suggi sfilLKHi—irLb 
srsZiuGg ^&>sir QuiTQ^m. ^aGsu 
^pem® GfilGtn&atQtyLb r£lsiriQ]<s>51®Lb, 
SUSmi^lLjLD /£)®sr/p/6l5)(/))LD. 

&gu68)[t <qlLu)-Guj Q ^spi dgigeb 

rBrnd srg^ipssflsb ^psm® gup ssmtflas^isrr 
(distance sensors) 9 tSl ip ^j(gd(gLc> udad,§>l6V 
QutT(gg^lsmtrsv <s4s$)&, &rGus$)[j 6 plLls\-(Zuj Q&svsvd 
Q&ujuj<svrTLb. 












QjGileb [5ii>d(Sj 3 = i£l(Gfj65y&g>GfT ^tpeiiQi oSlgwrTai 
eupeorrii: 


1. (Lp^svnrsu^i, ^psm® ajijp asm if! a (^ld 

<spQrj 3>ml(l^£}ssrpssr. <sid,5)ijm 

<ssu0<®0 ^smsmiunra ^(f^ddl/ogi 
<ormuG&> ^j£B<sir Qurrq^sb. ^aGsu 
Gusmuj-Gmu GrBurra (tpsw GrsrrdSl spi—d 
Qffiu(SsunrLD. 

2. ^jrrsmi—iTsu^i, (Lpm ud^LD ^j(§d(^LD 

s-smifl &,ij[j£s$)&,d arrLLQSljDgl. 

3tGU lj £g) t—3)l ud&LD ^)0LDL/®/D^/ SJSSIIQ] 
QpflSl/Dgl- ^aCSsiy Gusmuj-Gmu 
ud&LD ^l(§Ltud Q^iiiGsurni. 

3. ^mrorrGijatf, (ipm ud&LD (g^qfydf&fLb 
ssmifl (&)G$)rDr5&> §n[j£G$)&>d amJ-QSl/Dgii. 

<Sr<SUlj SU6V&J udSyLD ^)0LDL/ffl/D^/ OT®S77p/ 

Qpfl&l/Dgl- ^aGtsu Gusmisj-Gmu <susvgi 
udaLD $dlQJ)LDUd Q&lLl(j><Sl]rTLD. 

uiuesfij 3-DX <oT[ 5 §>lrjemGisr frGxJsmrj ^lLl^Guj 
Q&syjgglgsv 


toTrh®rjsir Sln&sr<sns£Usv (Robot Benchmark) ersim 

Cj ptjjas ^]&nsmuj o,sno,®sb pmb $]&JD(8) (Lprsempuj 
uuSlro^ossxsno Q&uj&,i3sirmij ^gs)#,# Qoiusij^i 
/5®sr/p/. ct/ 5 ®rjss)m osu <531/7 6£l_!_uj_(3uj 
(SsiJOLDLTOSljLb ^l<SV<s61uj LDLTOSlj LD QoeVIOOl LD fflfjsb 
GT(Lg3)lGl]Q&> ifsurrsv. 



uujssfrj 3-DX ffrrs&ilij&sxsJST susuetnij spL-Lq-Giuj Q&evid&iaev 

iSTfB®fjsir &Gurfl<s61(fjjr53)i 50 Q&lS §nrj£®Gb ^qjjdai 
(Ssusm(®)Lb. sp(§ fihJiU— (SrB[T®®<sv On.LSj.iu ^svrsiy 









§f[[jLb Q&6bGuG&> £D<s<ssr 
(^rfildGarTGrr. smu&.nm rfluscrrda QLDrrLfismuu 
UUjmuQ}^^! Q&lU<5V$JDGV>GXr (SLDLDUt^^^ieu^l 
loTUULS).? 

ST^^trjm (Lp&>sSleb <ssu0<s(3j ^(^SUsv 

Q&sirir)Gtn[_uj £)/d/5<5 urtGS)&,G<s)ujd asmddlQLb. 

<s>l[5& £§)i_<s<s3i<5 Q&6ST/D6tni—r5& i3mmij 
SrSiJs^rjQujrrLLu^Quj 50 Q&lE^ frj^^tsb /5<950i£>. 

*617/T ^)0LDL/LD (Hungl ^G$)&> SpLilSf-dilLI 

{5l(jjjLburrLD<sv sr^^irjm (§gud(§ sul^IuSJsv SrGufim 
(_/0^)<®0<j Q&mtr}] oSlLLi—rrsb 0^5 
<5<53sr/_LD a_ffliir(p. 

£D<5637 ^Uj-UUStni—d <9>L-($\UU($\£dZl 
udaisufTL-i^svisbsn (s^rrsmCti G&rrmmj (sonar) 
s-Gmrflastsxsrr ldlLQGld uujmuQ\d,§iS\p)§ ) i. 
^)<s3isu smOh—freSl ^Lpectb Gsusnev Q^iiidlsirpsm. 
*617/7 ®L_Z_<5<5 (_!_/_ (3/5/777.95 £|)0*0LD 617631/7 

ldl.(J)(3ld (Lgrd */7* Q&iugvuQld. 

a^ijeoLDiurrm ^(f^uudias^imd s^suurrmsu^lsv 
lSI&guld QLDrr&LDrrm&ii. ^)<s3i^ (SldlduQ )<5<s 



$m]3,<sb (ipm udaddlevishm ssmflassismLiLb 
uiumu($\£& > (Lpiuro^daisoiLb. 

peitrfil QgsflaSJuLiaerr 

1 . Line Follower Robot Using Arduino By Aarav G 

2. IIT, Kanpur — robocon 16 - Wall Following 

3. RobotBenchmark - Wall Following 

^pQprri—lflsv aaLQ\ss)[j: suenjut—ih 

&iurrfi\£§i gssTGsflt—iEi(§ti$l£g6b (Simultaneous 
Localization And Mapping — SLAM) 

QfBQi^&ftGSxsouSlGb suassayQujrad (J)d 5 <sb (Highway 
Driving). gi—raiamLQLb <3arr(passim rfliproui—d 
<9506 i 5) uj /7< s {> asmQLShy^GV. 





Robotics 13. <suss)[TUI—lL 
<5 ujnfi£§i 

45<SST65f}l—rEI(&j(i!)l££<sb 
(Simultaneous Localization 
And Mapping - SLAM) 


st/5^)/7<5W (localization) <oT<siru^i spqj) 

/5<950LD ’ST^^ILJSSL <5®sr (3r,LpS$)SVIL/LD <^<5/006)7 ^tTSST 

^SS)LD^§]<sbsn ^11 _ ^(5$)&)ILILD _ J^IL/LD 

Q&tu<5V(LpGts)tD ^,(§Lb. spQT) psvrssfhuda 
sidS'mmidfx.d (S^s^isuiunm l£}& ^Lq-uustni— 
Sj'ifOS’ST^srihsv £g)(_ id(^fOidjS)sv spsirpn^LD. srsirm 
(^LpsSlsV 6775<9> £§)z_<s| 5)<Sl> ^)0<*ffl(S/Df7‘LO ’oTSSTgy 
Q^tfltB^trev^trsir ^svdstna (SrBtrddl isrijui^d 

Q&SVSlJ&y OTSOTg1/ (LpLtj-U-ILD. £D<S51<5 

&s)sad > {f ) jd,x,xm <21 ($!{£(£ Q&uxsbaiGSxsnu uprfihu 

(LpupGy&sb <nQ\d3i (Lpi^-lLf LD. 


ioT^^i[jssfhusSlsb eusmisf-smu Qffsoidihisuihi toTuuu). 

srsiriQ] urrijd^LD Gurr&j, (SLD/D<9s<s35n_6uf77p/ 
GUG$)rjui—LD piurrflp&tj &,ssrssfli_iii 0 / 0 )- 5 - 5 si> 
srmu§] (Lpmi3m Q&,ifhurTg> (a^LpsSlm 

6U<S31/7L/Z_<5<S31<5<95 <95L/_<S31LD<5<Ssi) c^gjLD. 

(ipmssmsb unij£g> (^Lps^isvu LigiuLSluu^jD^Lb 
^)s3i<s(5uj uuj mu($\ <5<5su mb. £|)<5/d 0<5 ^/jsiy 
<95/7S33T USO Sl5)s31S3L<j<9 : /7/Bj<95Sy7 r 
a_0suf7<95<95Lj(_/L.(5)syrsyL<s3L. ^surorSlsb ffhsv 
Qpso GlLDsirQurTQJjmn&GlJLb ®<S3>/_<95®<S377D<S3L 
(Sld/d<95<s^)uj /6/7(5)<95<syf)si) urjGueonai 
efil/DUstnsmurT^Lb gg-GpnGurT (iRobot) 
rffgususm^^lm ^Lburr (Roomba) Gurrmjr) gjuLipsi] 
sr^^irjmaisb Gsu&nsv Q&ujiLiLb ^sinpuSlm 

SUS31/7L/(_<5S31<5<5 piunfls 5<95 LDLDfl 

si5)s3is3L<j<j/7/ii(<95S3isyL(Suj uiusitu<^\^§iS}mp)m. 




j5i_/5/d5/Tl_l(J)LD L/S)T6rf?d5iS31OT f£lLpjDU (_« 3i(§aShurTSV 

&sm($iLSlu\-£& > <sb 


QrB^^^rresxsouSle!) easmuf-QiumlQ^eb (Highway 


Driving) 



'oTih®um @7063;5)7a?)f_6i) (Robot Benchmark) svdm 

<3^GS)smiu <3><srrd®<sv pmb $]&JD(8) (Lprsempuj 
uuSlrf)§\&G$)6iT3 : Q&uj&,i3mmij <^G$)&,d Q<fiuGu^i 

rr,Gisirry. sSlmam MKZ gtgstu^i o%GumjL_ 
fijQlGUGtsiLD ^iunfld(^Lb ®(rT)[ 5 & 1 i. Gsu/ry ot/5<5 

6U<S3OTlf<956)T ^GVSVgl QurTq^LLaiG^GSI lS§!LD 



GtLDrrpmDGV spQij r£JL6h—£®jn(&)Gn<5p(rij GSlssrassr 
MKZ dorses)#, (Lpisj.[B^GUG^irr <3!®3, &>nrjLb 
Q^soidihisuGs, ^)/5<su uuSlrD§\uSlm £|)su<s<s/70ld. 


GlrBQ^&msmGVuSlsv {5rr<5rfhuda,LDrTa; euGS<snsf.QujnLL(^)3 > Gb 




susmaj. &L-($\uu($\£$G<mu ld&JuiJ® Qaiiiiu 
uujGiiu($\£&,iju($\Lb fiSrommsy spq^ $l£U—ld 

&rtG$)svuSlsb uiusmLD Qauja, ^rjur^rrm. 

ldjbjd susmuj-astvsn ^GVGVgi fissxsvujrTm 

Qunqj)L-3iG$)<5tr rsid susmiq. Qs>rnd i _ nsviih 

^sixsvgi prr ld ^suarjarrsvu urrsn^uSlsv 
QaesimnspiiD. unGUGts)mujnd(& ) &>Gb a_z_s ir 
rflry^uuQLb. <577d<s<s3t(Ssu uiusvsfl^ (o)<5/r<s3i6iisiy 

L/SDsiy Q&ilhuuuQld. 

G<nu&>rrm firjeorrda QLDrrL^h^snuu 
UUjmU($\£$£l Q&UJGvSd/DGVGtr (j>LDLbu®£§JGlJ& l J 
GTUULS).? tsysurjam QarrQ\^§]<sbm ^Lq-uustni—d 
<*l.©L iu®<5£5) [Bld suGmuj-Gmu (Srsrjrrad 
Q&GVid&iLD. (Sldg^ild LDpQjDrr(§ surramiD 
(Lpmmmsb Gurs^rrsv urrajanuunm §uu^GS)a, 

(ST)SU<5^)0ULJ<5/D<95f7<95 0,m <3SU<95<S<S31 <5<95 
0<S31/D<95(3jLD. 

CSSU<95<5<531<5 0S31/DU1-J<5/D0L} L/^)sU/ 7<5, 
L_/<95<SSU/TL_t<J_6J>/Sy7W glTIJ a_S33T/f)<5S31Synj 
L/UJS3rLJ®<5^) <5/_<5^y<950 LD/T/rj/rJ) 

(ld mmrrscimm Gusmu^ssnu^ ^rrsmu^u (Surra 



(LpiSj-lL/LDIT CTSOT/p/ U rTjjdoGO rTL£>. ^mnsb I—§1 

udaddlevimsrr &/_ddUsvarrsir (LpmmrTGg]<sb<srr 
susmu\.s<s) uj£ prrsmtsj-u (Surra (Lpisj-iL/Lb. 

£urhiaml®Lb (SarrQastnm $Lg>rr)ui—d 
a(fjjG>5humsv asssrQ\i3i^^a,sb 

fflrfilajl (SrsuLD arflsBgi orrss)so gugsxsituj 
^ rjib^d^LD. ^a(Ssu firdam arret)<svuSlm 
sussxsnsnsmLjLb asmddlsv STQi^ojdQairrsnsrr 
(SsusmQLD. cgysi/su/T/p/ Qoiliiu spq^ srsfihu «ul£ 1 gup 
ssmflaswsrr s^su^oj susvaj LD/DgULD ^i—g] l/jd 
arrss)sc(Sujrrrj <5 o,ss)uas(rlm agjrjrb 
Q^flg^lQarrsbsir^io.rrm. pi—rhiamlQLD 
(SarrQiassxsn r§\Lg>g)Uud aqrjaSliurrsb 
asssrQ\i3iguuo,i ^)<s3i<ssi5)/_ L/5)<ssiy ld dlgruurrstsr 
suL^hurra ^)0<®0ld. 

§grj s-smflam LDLl®LD<sv<svrTLD<sv i3m odarj 
^daas/rlsir 6tsuDiu£(d)<sv spqj) z_/6i5)/£)<sy>6U<s/7Li<puyLD 
(GPS), LDJDgULD (LptofiTL-ljr )ld Q U rr^LiasSXSn 
^s^iuiumsmb asmQQamsrrmd On.isj.iu 
Lj<ss)auuud aq^oSliLjLb G)unq^^o,uuuQ\<sbsnm. 
(S^s^isudCSarou ^<sug)ss)g)u^Lb uursiruQ\^g,sorrLb. 



/ 5 swtz 5 ) Q&fflaSJuLi&efr 


1 . Research sate, net — uploaded by Udo Frese 

2 . RobotBenchmark - Highway Drivins 

^I^Gl^rri—iflsv < 95 / 2 .®< 531 / 7 : errsGilrjesfliueb 

afil(slash (Laws of Robotics) 

LD&sflg, 2_06i/ strs^hjesT (Humanoid) aflssirtsurrs, 

r 51 —&)&) 6 b. STUULS). £g)/jia> CT/5^)/7<S3f)<537 (Ssi/<95<5(531<s 




Robotics 14. GT[ 5 G>l!J<ssfluJ<sb 
e&Gil&m (Laws of Robotics) 


®o&rrd ^dlCSwtrsu (Isaac Asimov) GTesTUGurj 
unewisir usbaissxsodsiLpai^^isb S-uSlrfl 
(Ssu^luShusv (Biochemistry’) QuprrdJiflujrj ldjdqjld 

<oT (LQ&)&) FTGfTtj. ^folsdhusv VnijlfiS, <950<56y<S6)T, 

Gi&rrLLurr(j))&><ofT, l j^Iuj asmt^LShpuLi^m 

^SllUSUJDS^IJDLj UfTLDIJ LDdatQIJ)LD L/fltB^ld 

QarT<sb(§rf)Lbuiq- toTsifl^rra tST(Lg@)Lj BUrju sold nmsurj. 
tSHrfilaSiujGb L/&n<s37<95<s3i<5<s6)fl®i> (Lp sirCS ssmiq.. 
^darrrjGmiEiaGrrmsv Q&<si]<surriu £lrja£6)l6v sp(§ 
erfflifieBT s^Lpddl r§hsvd(&)Lfid(gy (impact crater) £g)«u/f 
QuiuCSp <^l—UUL-Q\<sb<StT§]. 


ISAAC 

ASIMOV 

ROBOT VISIONS 

o 

wl . 

* ' l!! !' 



& 


go&rrd ^&)GLDrrtsii «T(y>i§)(ij ST^^Irjeir 0.5/ran so (0/5/rag; 

ipTm&IrTssfluJsoidanesT PLDesrrni aSl^taisnsn ^jsutf 1942 
£|) 6 i> s ^0 §\tr}]3i<5$)&,uSl<sv ^rfil(Lpauu®£$GVTrT!j. 

1950 £§)si> Qsus^IuSIi—uulLl- “ isrtB^irjmrr^uj 
prim" (I, Robot) Q&, rrr&uiSl <svi ii> G>&rjd&uuLLi—& 1 i. 



1. (Lppsv - sp(§ (oT^^irjsir 
LDS$?}g > !j3it§n ) &(& ) £ $5Ih]&}G5)Lf>d3id 3in.l—rT3 t J 
LD/D/QJlJ) LDS${)g>rj3it§fT)d(& ) £ ^/5J0 

(SrBud3m.Lj.uj (SrsrjdtSiUsv Q&ujsv/d/d 
rffsmsvuSlsv ^)0<®<g5<® 

2. £g)/ 7 < 53 sr(_/rsud y si5)^)- s ^0 st/bSD/jsot 

LD(otff)3)PcTBrSlffl(o&T 3>L _1_ SU1S1Tc9>(S17)6(>(6^6(> 

dLfiUUL)-UJ (SsLSSST^LD, SL SU HIQ] 

dLpUULj-GlJgl (Lp&>sb Sl5)^)<®0 (tp/TSOTCf7<95 
0^<5/7(o) SU/7L^] UJ. 

3. Qpsir/DITGlJgJ SI5)^) - S^0 ST/5^)/7SOT 
&,mG$)mu un&jarTQ&jdQsimsbisrr 
(SsusmQLi), <sh£&>gs)3>uj unfgjarruLi (yjpsv 
^jsvsv^i ^usmi—mb srSl^isa^isir 
(tp/T6OTrZ_/Z_f7<5 SUS31/J. 

su/6<s L/snsOTasaijsasyflsu (tp(tp (Ssrwsb&sb 

LDJDgULD LDStsflp StSTd]& fflflsir <SH[J3 : rTrh]3i£$£lrD(3) 

sirsGZirjmaerr QurrgjjuCSuiDugi (Surrsb su/ 5<5 
i3mmp <sn($\£&, ^r^JsSlujsv Lj<s<s)m3iG$)&,u5lsb, 
< 3 jd)(SLDrT£u rsrrsiraiTeijgi si5)^)sduj a_ 0 su/r<*® 



<9 /<S31<5 ^LfilLILD Sl5)^)ujf7<95 LD/jj/D 
£>51G)]atQnjdQa<5V<SVrTLb (Lp<SS7L//7<5<5 <3<5/7<5 < 5 / 7 / 7 . 

0. Gpqj) sr^^irjm LD&sfiS) 

|5/5j®<s3iLp<s<s<s &n-L-n§i, ld/dtuld lds${)&> 

$5rh](&) QfBfjd&n-iq-Uj G>/5/7<56>)<su 
Q&iusv/Drr) tfisnseuSlsb £|) 0 <s<s<s < 3 ^/_f 7 g/. 

( Lpd&lujd (gjtfiluLi: (HLD/D&Grisri— aSi^tansb 
^it^sSIujsv (ftfliurra 2_0<su/7<s<SLjLJL_!_z_<s3i<su ^<sv<sv. 

£g) <531617 L7<STX53765<S31<5 OT(L£d565 nSHlJilsb 
2_ 0 617 /7<S <* U U lL L_ <531 617. 

ST^^irjmaush £g) uj<svlSI(S<sv(Suj £|)/5<5 

<Sl5)^)(Lp<S31/D<*<S31<S17Lj l5)<S37L//D/71/<SU^)<SU<S31<S11. 
CT/5|5)/7637<S631617 2_0617f7<S0LD LD63f)<5/7<5617<5/7637 
rflpiSV ST(Lg&JLD Gurrgtf £g)617/7)631© LD6trG)l<SV 
Qarnsm® STQ-g&> (Sen <5337 (J)ld. <5/b<s3i<su5)<su 
pjoGuirgimmgjuLiiJGi] ’sr^^irjmansb GurrmrDG&Gu 
LDS$r\& > lj3it§n > d(& ) £ ^5/57(0 6l5)6316y76l5)<S®(3©/7LD 
CT<S37LJ<S31<5 tSy/fillLILD ^)/D<537/D/D<S31SU- 
6l5)l_/<50/<S<S6316y7<5 <5®<95<5 (Lfi L-(J)<5 <5/7/57®<5 STT 
(bumpers), ct< 5<5/$<563165 s^aS) <oT(LpuiSJa6n (warning 
beepers), urTgi&rruLid 6fo. 6337(5) <5677 (safety cages) 



cgi/sixs v&,i <3u1Q)uuQ)^^uulLl- ^ swui asy 
l/ 0^)<9ssyr (restricted access zones) Gtunsirjr) use 
urr&rf&nuLi <sns$)LDULi&sb S-Gtssr®. pjoCSurTgi 
a,ujm^dauu<^\Lb ^SrlrBstfssr sr^^irjmasnrrsba^u 
(SmiDasmu ST^^irj&sfliusb siSi^iasiusrru l ifirsgi 
Qarrsbsns^LD ^ss)U(j^ss)puuQ\^a,sijLb ^lusvirgi. 

Lnesflg s_0su ert^^ltjesr (Humanoid) aShsmijsuiTa 
rBi—g&eb 

toTth®um ®/og»S)7gojf_si> (Robot Benchmark) stmtn 

G^lda (g )&nsmuj gsrrdSlsv rsmi (tp/s&sijsuj 

uuSlpdlas^isrrd Q&uj&,i3mmij <^s$)&,d Qaiiisugi 

lyCotiTfQ]. 

tBtTLD (Lp^eit auQsnrruSlsb urrrj&,&, uuld 
^ sbQuunrjrrmNAO srsirp Lussfla, a_0su 
ot /5^)/7< s 3 t . ffsurrsb srmmQsumrorrsv 

STf 5 fi>irjG$)G$T 10 LELLi—ijaflijLb (Lpispr 5 &,sus$)rjuSlsb 
s£]s$)ij surra rsi—da stusuda rflrjsv sr^rga, 
(SsusmQLD. 





LDSisflp S-(r^su 6rp&)rjsii s^mpsurra, pi—£{5 si) 

unGUG5)mujrT&&Lb Q^iri—didhus^i—sir $ir}]d>§i 
aisj-arriJLb Qs,rri—iu 0 Slroaj. sr^^irjm figupgi 
a rrrj m (Lpm &!—&(&)ld Gtungj, spqij a_<s mfl 
'STfB^ifjsir (LpGirGtsfhgLjuGtnpd asm®i3u\-^§! 
an^&rrrj^ssiff, rflruggjLb. $][6& «LL45,®a! fig}jggj 

«uj_ arrrj£f£lsi) &>itlLl _ uu(^)Lb (S^/jld Q^insb^ipm 

tsrm u^isij Q&iLnuuuQSl/Dgii. sr^^irjm dQip 
6i5)(y>/5ji/ si5)/_!_/_/raj <s>l<5V6v& t i ^suLprs^i Q&<sv<sv 
(Lpiusirpmsv 30 siSlmm^sisb <5 smi—LD 
Gt&rjdauuQLD. s-isSlm Q&iii(§£§i rflstnsv 




ss)Ldujld20 Q&.lB. 6i5?l_ SCStp Qosirprrsv 
<sh£&,g$)3,uj rfjlesxsv < 3 ists)t—r 5 &>§l stsstiq] (tpuj_siy 
Q&ilhuuuQld. 

STLiuuj. ®l!5J5 er/B^lp'esFlissr G>eu&£es)& 

fitEiasrr $}[ 5 & GTrsdhrjsstmd orLL(^uu(f)^^iLii 
g$)u£&, nssr [Qrj&svsou uitrjo,o,rrsv, £^§1 
‘forward.motion ' srmro Ganouiti^isbsn ^luda^ssto, 
GpL-fQfSl/Dgl GTSSTUgl Q^tfllLILD. 

£D/5£> ^jujdaLb 1360 lSIsvgSI stirs rriq-Oisb (l£IsiSI) 
$L!)-d(§LD. ^ststo, (gfjrjsmQf ur^^iatsrrrtanj 
LtifidasvrrLD: (Lppsv u(§tsl 360 itilsti $srrurnrsttr^i 

Q&)[tl _ dor rflsmsvutistiqijrs&ri STrs^Itjsm&st rst—dor^ 

Q&,ni—th](&)Lb Go,rrrdfo ^s&LDsydrOfd (posture) 
QarrsmQf suqtjLb. ^jpsmunrsu^i utgd) 1000 itisti, 
^Sdo,rtsu§] spqij stimrtuj., t§isj.d(^Lb rsstnu orLp/odl 
(walk cycle) ^(O) ld. £|)<S31<5 l8sssiQ\ld LSsm(f)LD 
QoujiLjLb Gurt§] STrs^ItJsit Qtsrri—ijrsgi tsi—ts^l 
QorrtsmGu (gf](§d( 0 )LD. 


/5631(_ GSU<S<S<531<S G>LD6£ILD (3LDIDU ®<S<S ^thlSUsh 

( LpiujD® Q&iliujgvltld. ^ludadGtaLTULUhsv /565ii_ 

<StL£/D&I ^](L/<S<S<S^/<S0Ly UILKoQTLl(J)I^&> l3U(J))LD 
<S/7®L><S6lf)637 6£6U(o)sU/70 /£)6316U<S0LD/7637 (T/IL.® 

cgyssiLD/jL/asu (Gpiq-iumansfilsb) ssbsnm. £|)/ 5 <s<s 

G<S/TUS31L/ sS\uj^t,i3sw ^svsvgl GT&Q&sb 

(Sunmp sp(§ si5)/j)<sf7siflaL) LDnrDrDtmasb 

QiSlUgrf LEsmQLD GffUjldv.SVfTLD. 

tBGsrrfil Qgfil®5luLj&m 

1. Isaac Asimov - Robot Visions — Wikipedia 

2. RobotBenchmark - Humanoid Sprint 

£§)<s£)<S/7Z_/f)<SU <SL(5)631/7.- 6TS@/7g31f<S0 

rglpreb gt(1£§ild euem&aeb 

su63i/7<S63Ksu /£)/7<a> lu/Djfilam. GTSiflpndau ulLl- 
2.631/7/£)/76U/7<S<SLD. ^)63U_^6316U £1 [J6V <^lUrDf$l3,sb. 
(Lfi(Lgss)LDiurLssr rflrjGvrrda QiDirLfiam. LD®sf)&, 
2_06U 67/5^)^7637 (humanoid) G) 7>(5)(5G<S<7631 SC 

^i_<S^6i) (marathon). 




Robotics 15. g77Eg)/Tgn/<95(g 

r/UjJGO <oT(Lpg]LD <SU<o5)&a<ob 


6U6J)£7356D6U r$IJGV ^)lUfl3rt5?<S5OT 

rfffTSV 6765770 fTSV G1G&T65T? fff7S577D/T<95, ^SSTSST 
&L£]&S$)($n) ®6D/_<5<5/7<SU ^SStSS! 36U<SD<SU<SD U_/<j 
(o)<juj CTsw/p/ / 5 /tld rfi) [j<svrrda> GlLorrifluSleb 

GT(Lg&>GUILD. £|)0/ £)ffl/6U/7<95(6)3<950<95 <95UJ_63R£>f76OT0/. 
^)^/D0u uGhsona 5 <? r u5)(S7j<sn<9 : <®0 sp(§ ui—(LpLD 
<36U<SD<SU<950 LD/T)(fl)/D/T0 !_//_<5631 <5 IL/LD ^(Lg^atfU 

(Suml® ^su/rjsD/D^ Q^&nsmurrmui^. ^Gtnsmda; 
@ ujsviQujsirrnn&j £)/p/6u/7<956yj7<r<su QaFiiiiu (Lpisj.iLiLb. 
^LDwrrGdrfl ^(Lg^^iuQurrQisu^rTsb 
££lLD(Lp®nrD 6 mu drag-and-drop rfffrsvndaiLD STssrrr^jLD 
Qa : fT<sv<svsvfTLi>. t @6D(7-*0/j i 3 mmrrsb ^)/b<sl} 

UL _/5J<9)<S)V LDJDgULD ^SVGmu L/<956Yf)(S(5)0/50/ 

S^sDSuiL/fysw a_6D/7<956D6u<s &>rrGm |g) iurf)rf)ld 
Qairvsbi^Lb. =§¥,/£/ smu§! wforryuj ji(pg 
( Hld/DUlLl _ £)ff}/6U/7<95(6)3<950<95 <95/D/p/<95(o)<95 nsksTT 


<oTGifignmg > i. gtld^qlsl (MIT; g_0<SLHTffijsluJ 

gfO(^1[Tn~Lj (Scratch) gigs up Qlditld': £>nm 
(_//7susu/7<g5<s Q^rflrs^gi. ^GtntsuGiumsv QsvGarr 
(Lego) iQpjGOGSiLD l^gtvlL (Boost) LDforryih 

gs)ld sot/ l(givi _ rnjLDsrv (Mindstorms) Gii,S(irjGSJS : , (S15*0 

^(S^QutrsirtD su<s$)pas®so rfftreb GlLDirLfilsmu 
QsuGfiluSlLLQisbGfTrTijaiGb. G$)&>LShun 2 (Sunrsirp LDpp 

fflSV OT/5£5)/7<SOT<S(6>3<S(3jLD LD LD It 6)I fl GU6$)[J3iG$)GO 

rflrTGvrrda QLDtTLfl a_«r@. 





si/ssi/jasDsi) rflrjsi) ^ujpiSI 


OTfflfl^/r«<*L/L/Lll_ a_C5)/T /jP/7SU/T«<®i£ 
















12 smugi LD/DtQjLb (SldidulLl- dlgpsurjasir 

sssirj rflrjsvrrdaLD Q^iLUU^Lpi^iLjLb. ^mrrsb gorrsuiT, 
ssiu^rrssr Qurrmro (LpQ-gssumurrssr rflrjsvrrda 
GlLDirLfias/rlsv use ddarscrrm ^LD&iEiasir 
^(njuu^rrsv £|) 6 u/ 7 <s(S) 3 <®( 3 j uSasiyii) au^mLDiai 
<g£l(rj)d(3)Lb. ^LDLDrrSllfl ddarscrrm ^Lbffrmarssisrr 
sfilsvdd) srsifl^rrdau u lLu rflrjsv Glum Leasts) sit 
Q susifluShJ-QsirsmTrj&sir. arrmrorra, sn^LShurr2 
srddlirssndra, ^(Saurr (Aseba) srsirjD 
stgi?I <5/735 au ulLu 2-G$)[j rglrjsv QwrrLflssnu 
GlsusifluSlLiQ) shsirnija sir. 

J§)e5>i_/#®osu rfilrrsb ^lujoj^lasir 

an. sir rff^jsusisrLD i3sirrrds6l (Blocklv) stsvtid r£lrjsb 
GlLDirLfilsmu s-d^simd&ihLisirsrrsvTrj. ^j^lsv 
uudiai^d^u uidlsvrra sssirjd Qarrroasir 
Qarrsmu aLLsnuasb ssirsnssr. drrusupasir 
^]r 5 &>d ausuuassisrr ^j(Lg>£S$lu Q u rndCr) d, (drag- 
and-drop) Q&>sts)suujrrmuis\- ^smsmdasvmi). ^§1 
sussipassisv rflrrsv ^jiupir^ai^di^Lb a_<s3i/7 rflpsv 
sr(Lga ) isua>rD(a ) Lb ^sisiurSissiscujrraiij 
uiusiruQ&ilrDgi. £|)dy 9 smug] LDjDgpLb ^a,fb 0 


( HldjdulLl _ dlQjsuijatQtijd^d a/DtgjdQanmGfr 

3 I 'SlT c9) I (oft I It! 



@6i»Lfgl6I»SI [§[J6b @UJjT)j9 


(Lp(L^ss)LDiurresT rfijeoirds QumL^aieh 

s-iurfrffssxsvu usrrs/rl ldjd^jlci aevsyirfl 
LDirsmsurfam QfB!Ji^-UJfT3i (Lp(LgG$umurTm forjeonda 
QLDrTifiaiGsxsfrd arotryd QamsfrsijGip 2 _£)< sld . 







( HLDpasmi _ r§) [j<sv rrd&> Gusv&ansfileb sprjmGi] 

UUSI/D® ^]0/5^f7'fflL) $}8)1 lEI^S^LD 6T6fil&,rT3i 

^)0<950LD. ^)si)6Uf7ia5?tij-CT/LD u5)<*siyLD an^mLosbso. 
(Lfi(Lgss)LDiurTm rSlpsondai Qm^L^asiflsv d^asmi— 
u uj s$r& sb a_ sbsnm: 

• ^GurDfflsv &d(dl Gurnur5&> rflrrsv 
Q^nf&fULjaisk s-sbsnm. ^gu/dgidid 
G tnGuggj s-miaisb 'STfB^ifjssxssr i3rn£ldai 

<ST>SU<*0LD ^rfluj <3SU<S31<SU<95<531 STtd Q&IUUJ 

smeudansomL. 

• <su5)tp/5/r(5) ldjd^jld ^jrB^liu ^srrsElsvasm 
QumLi^ansblsb 3isorB§] Qaasnsnscmb. 

• fiiEiasrr sElstrismumLi—rtai 
a/DgudGlansmi—rrsv uuj-ustnu 
(Lfiis\.^§jsE]LbQ\ tonLijmSdirl Qsus^isvd^d 
QifssTunnayi ld £D/b<sl} uuSljodl 
s-iQl^lssxsissnuia, ^)0<®0ld. 

L&esflp a_0fiu 6T[5§>l!Jeir (humanoid) Q[5®[5Q&rTes)G0 
rBi—pgeb (marathon) 


'oTrh®fjm @/0<5OT<srr<a5?i_<siL> (Robot Benchmark) simn 

<3^ss)smiu a,snd®sb pmb $]&JD(8) (Lprssinpuj 

uuSlrD®&G$)6iT3 : Q&uj&,i3mmij (^gs)#,# Q^ilisu^i 

rBGtrgu. £§)ji/ <5p(§ QrjrrQuiTu^srv OP2 trrmro ld strip 
a_ 0 sir STr 5 ®rjG$)ssr tSUpsir LEimarscLb ^rorosb 
^Lp>d(ff)Lb (Lpmmrj a^ipiu ^syray Q^Q\^Qprrss)SO 
[JyL _<9><5> fiy)(Sl/iS0LD &-(oUfT(5V. 



LDStflp a_ 06 iv STrB^IrrssT GlrB^rsQ^rrsinsv rfji—ppsv 








$}6)l<zv (LpdShu ^tpmsnsij sr/ 56 >)/ 7 ®$r uiusmid 
Q&iu&, afltjLb&.nm. £^§1 (a)<s 0 siy<s 0 ^Gmsmiurra 
£|)0<950LDX- <3]d&)6V (oT^^lrjSsflsil ^rjLDU LDJDIQJLD 
5 ) ^)<s3isu<®0 <^ss)L-Qiuuj[Tm§!jrjib. ST^^trjm 
d(SLp <s)01(Lg)r53)i aSU^i—tteb ^svsv^i <ss ULprs^i 
Q&svgv (Lpiumronsb ^snsfi® a_i_65Ti£ iuna 

(tp LJ_/5^/SI® @LD. 

ROBOTIS OP2 67S37/T) Quiurj Glarrsmi— $][6& 
loTfB^Irrsir /5/_<*0ld unsvsfl (SwsvnrmiT 
(RobotisOp2GaitManager) stsot/d sts)U&,nm rffp&nsvu 
uiussru QpgjdlfDgj. 

£DZ5<5 rutotin _ (%L£>GorT<5fT$lGir <s>i<5fTGH(rj)dais$)Sfr fidiasb 

(S^GnsudCSaiDU ^ssfluuiumidaisciLb. $}&gvt 
QpsvLD dljDrs&t Q&iusv^itDsmm 
a_0SUf7<g50Su<s/D<g5/7sw s ^0 ^stHDUL/ 
ansmQ\i3i^uu§] <?/7<s^)uj(Sld. 

peirrSl Q^fiaSluLfaiGh 

1. Scratch - block-based visual programming 

language by MIT Media Labs 




2. Blocklv - block-based visual programming 

language by Google 

3. RobotBenchmark - Humanoid Marathon 

(°£l£G)£rTI_irlGU <95L(J)<531/77 UrTj{£§jLl 

i36srQ^rri—!T^eb (Visual Tracking) 

6^0 (^LpuuLcrrm (^LpeSlsb ®ii Qutrq^ssxsn^ 
Qprri—rjrBgi * smarr&ssflif, s,<sb. Qsupj^j 

(SlDLDU(^£B^I<SU^I toTUULS)-? 





Robotics 16. ufrij(ois)<5u Qp<soih 
iSl gstQ#, ni—ij<£ <sv (Visual 
Tracking) 


£g)(5<5 $i®r>6muL3<5V s$(/i]su ij ^.ssilLij mu (ft 
®nesrQuffluSlesr us<n a uu i—d amstismiu <sns ud&>i 

6srm QutT(ft<str >git rSHSMI— uj nrsmi) asmCfi ^hg$)3,u 

i3mQff,tn—j3,sb ®lLi—3,g $><95 Q^iusvuChldSl 

stisurjrhiansb QanrCtid&iGhGmTri. £§) 6 si<s $]iud(§LD 
n>j6maLL(j}Lju(j}£$£l ^smjQuSlQmrr. ^fjQiuSlQmrr 
LDiDrQjLb $jDsir Qudstnuj^ <ssi 51 rr ldjdjd urTamiam 
Gurrmia Q&svsy awnrj 0 unruj 5000 srssrSlesrronij. 
$}[5& Q&iu<sti uignjQj'd, asnissxsv euLfliurrad 
arrQsssrrTsifles)Ujd aststflssfld^ 

^jrs&td sirrQsmnsufluSl&SlQ^rB^i r5LDd@£ 
Q^smeuiumssr a_0su<s<55)<s /5 /tld ^s^ii—iunsmii 
arnsm (Ssusm^lLb. $}£5JD(&) epuum distil (OpenCV) 







toTSSTT) $5IprE&> (tp<SV QLDG$rQun(rj)G$)SfTU 

uiumuQ\^§iS\Qp)[TLb. 



^stTL-Lcrmudj) ^IroeitQu&uSlsiT rflLpevui—d aq^oSt y^psvd) 
urrj^giu iSlsirQiBni—ijgisv 


‘'asmarTGtfsfld(§Lb Qunq^sb sjdiQaisbsorTLD 

Q^svSlroQ^rr <s>)iE]Qa6V6vrTLb $Lpebut—daiQjjaS} 



^I(§ldl3u urrpdai (Ssu<5W(J)ld srmu§i 
Gjmmi<z$)i—uj (Lp&,sb (^rSldQansb. s^0 gniii 
ur 5 G$)££ GpQsugi (Humsv asmaiTGtfsfld(§LD 

G)U[TQJ)6b G)LI[T(&)iSll _ QlLD<5V<5Vmb SJSSt STg^Igm 

i3mmisb spi— (Ssusmt^nb sisiiu^] ctsototj/sdluj 
^ijsssu—mb (grfildGtarrm. 

&,G$xsvuSlGg]sb<5fr r£lLfi<svui—da(ji)G>51 ^iQ^Lbuds^Lgiu 

<SH<5$)LDUl3sb QufT(rj)£&,L]UL-($\6b6n3 ) l. ^£b(Ssu 
^ l^ssmsb £|)(_(£pi£>, SU<5V(LpLD, (jLDgUfLD. d(L£)LD 

g>G$)GOG$)Uj£ ^Iq^ulSIu urrrjda (LpigiL/LD. " 

(&)LpuuLDrrm (QipeSleb tB&qtjih Qurr(ijes)6iT£ 
Q&m—jrBgjl « emarressflgg<sb 

(rri)®ijsii ©/osg/sy/go/Lsi) (Robot Benchmark) srmi o 

C $)i5& (§)Gtn<5muj &,<sirdSlsv njfnd $I&JD(8) (Lprsevpiu 
uuSlrf)@\ 3 iG$)< 5 rrd Q&uj&>i 3 mmij <^ 6 $)&>d Q&ujsugj 
gmgy. 5^0 ^liiCSun (Aibo) <sig,§)ij®s)m 
QurrqjjL-ansb dlpjfild ffl/_<*0LD (gLguuLDmstr 
( 3 r,Lf>sSl<sb /5<*0ld spqjj puurj eurr^es)^ Q&>m—tjrB§l 
aGmarrGvsflda (SsusmCgud tsisisru.gjgnsir iteunsv. 





/5®0 ld rjuurj Gurrg&nizd <%sm&msmfl£{ 5 sv 


rflrjsvrrdgi Qm^Lfl 6$)u&>rrm. rffLppui—d «0si5 1 
Qurrqjj^uuLLLq-Qfydf&fLb iST^^irjm LD^^hurrm^] 






















[BniLi 2_0suld Qairsmi— (S&rrssfl eoGuir ir-^ijsTew - 
7 (SonvAibo ERS-7) ^, 0 id. £D<5<ss/776U &>m 
< 5 < 531 SU< 5 JDUJ <5 ^) 0 Ul 5 ) ST< 5 @< 5315 u 5 ? 6 U/LD (_// 777 < 5 <S 
(LpL^iL/LD. LDjDgULD rsmb asmairsistida (Ssusmisj.uj 
^)su<50/j Quirq^m sp(§ Lcxsjj&m susmsm rjuuij 
Giirrfd&j ^%(3 )Ld. 

<oTfB&)lIJStifl 6 V SUS V&,J < 5 L.UJ_< 531 UJ (o)<?/ 7 (/j)<sffl amid 
< 5 friS)T/ 7 < 5631 < 5<5 Sj'ifoda (LpiSj_U_ILD. ’ST^^IrjSST unfjd^LD 
^Isinautisv rflLfi/DUi—d <s 06 i 5 )< 50<5 (o)<s/f)uyLD amid) 
£|)/ 5<5 arroiTrjdjSi'isv GlpfliL/LD. 

£D/5<5<5 ^Ijdsst ^srrstii— su 2 r^LSU—ihiash ldjdiq] id 20 
stirBmu-asb $iq.d(&)Lb. puuj sufr<5<53i<5<5 
Qpm—ijrBgi aGmaiTGtfsfld(§LD 6 i 5 )®<s< 5 <s 3 i <5 <s 3 i<su< 50 / 
Ql&iuGV&hnsstidrgj LD^luQusm 

^Slfldauu(^d) 7 )^l. ^< 5 / 7610 / OT< 5 < 5 <S 31 <S 37 ‘< 5 < 56 l!/)ffl <5 

ailt _ ardasiflsv rffLpsvui— sshduj^^isv rsmb 

asmarrsistidi^iD Qurrqjjsb L/^)siy Qaiuinuuili—§i 
srmuaj^nm Qaiu su ^Ipesi 

QsxjjDfti aSlSl&pemp GLDiLu($)£§ieu§i tsruuLq.? 


(LpdShu ^<svd<5tn& rjsm® pstsflu UGtfsflamrrau 

LSlflpgid Q an mm so mb. (ip&,<sb uststfl r^Lp/bui—d 
at^aSiuSlsb ^<svd(§u Qunq^ssxsn^ §1 sit oShum trad 
asmi—bH^sv. ^j[rsmi—iTsu^i uststfl r§Lpfdui^d 
ai(j^aS]ss)iu casern mli^ecnb 3-iurjsnmlis\.^]Lb 
^I(§ul 3 ^<svd(§u Qum^ssxsnu ui—£$dlm 
Gmmu£$dlG><sv(3uj ^j(§d(^LDtr^j urrrjpgid 
G)an <m ( 6 Y 7 )d 5 < oV. 

/5<S377r5) (o)<5/f)6l5)uL/,S6)T 

1. Object Tracking Robot — By Nikus — 
INSTRUCTABLES 

2. RobotBenchmark - Visual Tracking 
(°£l£G)£m_rflGU ^(i)id,&, s,il(^ss)rt: ST^^Itjeir 

^rsir ^sqijQuSlQmrT? sjm rjrrswGlurfl emu? 0 s?n/T)f 5 <$ 
Q&eoaSisv s^rtmduml (Shonkbot) 





Robotics 17. <oTfB^I[F<oST 
<9oi(g\uu(^^^l3ierr 


iSTfB^ifjsstlssr ^Lp&nsTT simtr}] Qffrrsbsoda^i^uj 
&Li($\ljunL-($\ (d$)LDUJ LDfT&> QfflUSV L) filLl /5LD<950 

s ^0 njjGmaL-QuuQ^S)! ^sbsc§] a&ssf]®sfl 
G><5<S3isu. f5&(fj)Lb in^^irjm <oTgxtjdit<sv 
6$)3iUJi—daiLDrTai ^q^uu§] ^su dhuid. <3ldsu;ld 
(LpddhuLDfT&> §1 swsmd a (fj) splash, ^Ifprs^ (Lpsv 
rflrjsv (LpmLDrrSdflam, GansbaS] uddsb LDsirpmiaysb 
^)0/5^/7<si) rsmb Q&iliuj (Lpiu&^LD (Ssus^isvsn^d^ 
l£1<3,s^ld 2-£G6hurra £|)0<s0ld. 

^smjQuSlQmrr (Arduino) GurrsirrD 
^GmaLlQuuQpSdaignjLL w/DrpLb rrmswQurfl stnu 
(Raspberry Pi) Qurrmjr) soanui—dad aessflssflai^ii) 
<g£l£Q&>Gts)<suaiGts)6rrQujsbGorTLb y/r<s^) Q&ujiud 

3in.LSj.UJS^)SU. 

e„T 6 sr ^ipQtfilGsxrrr? 


lysmaLlQLjuQpGdam spQj) Grsrj&Stlsv spQrj 
(Ssuesisosmud Q&tuujdan.L)-iu6ft)6ij. ^aCSsi i 

s-imasb (gtfldGiarTsn spqj) srs/rliu (Ssueftisvsmust 
$£l(fjjLbu£ ^(f^ibud Q&iliuj (Ssusm(^)QLDsirjD^Tisv 
n^smaLl($)Lju®£$dl(l>uj (HurrgjLD. 

&r5sv>£u51<5V use j^ism aLl®uu®£$d)asrr 
^(fjjd(§Lb(I>urT& l j rstrib s^sir <s>lij®u51(l>6tsTrT6tnGiJLj 
uflrBgistnrjddlCSiDrTLb? (Lp^serreu^rra ^]^lsv 
srmQmmm LSlsxrsxr smi sfihusv urTardassisnij 
uujmuQ^ddiiLisbsrrrTrjaisb srssrp 

SldlSU [fd(&)Jj5) LI L-l&> 6ft) GUT (LpQgSUgl LUTa 

Qsus/rhfilL-Qmsmrrjam. £§)< 5 /D<s/T&sr 

G)LD6ftrG)un(IT)L-&>(QfljLb S)lir)r5&, QpsvLDrrad 
dlGftii—ddlGftrjDSftr. ldjdjd jgiem 
&LL($\uu($\£ddi3it§n > d({F ) dlsvsvi QumifiiiSlsv 
(assembly language) rflrjsv <oT(Lg&> Qsu6m(^) ld. 
uS)<5i5siy ld atfSOTLD/rsar^/. ^ijt^iiSKSeftrrrsiSlsv /bld<s0 
lSI^s^ld ufld&ujLDrT6ftrC, C++ ldid gu ll eorrsim 
(jlurreftTjD Qumifias/rlsv rflrjsv STQgpsvmi). (Sldsvild 
^]6ft)^d <95<SOTf?<S3fiuyi_<SOT ^SftlSm^&JQ (S^6ft)6UUjrT6ftr 
LDrrrDtDimaisb Q&tusugjLb srs/rlgj. 



sjeir rjrrervQufi emu? 


ldqjludld, yrrewQuifl stnu Qunrgju 
uujmurrLL($\&3inm spq^ dljfihu aessflesFl 

sSlmdsw £g) uj ihi(tf)S)Sn!— sen suQTjdl/Dgil, 
^aCSsu spQrj (Srsrr^^ev usv rflrjsvastnsrr ^lud^tb 
tsI/DGsr a_ffliiT®. /§ mi < 95 srr dldasvrrssr 

<3SU<531<SU<95<531 SfTd Q&UJUJ G>GUSm($)QLVSSTJDnSV SpQrj 

GSrsp^tdlsv usv firjsvastnsrr spuu 
(SsusmLSj.u51(f^d(^Lb. ^gjCSurrssT/D (SsusmsvaGtnGrrd 
Q&iuuj rjrrswQuifl ss>u Qurrsenro aststflsriKSiu 
< 3&>Gts)Gmju($\Lb. 

(3jes>jD[5& Q&evaSleb sfyrrs&durnd (Shonkbot) 

<S3(77j (£F ) nnid<3)<9>LLLQ-SV (5j)f/7j &datJthl&GtS)<5fTLj 

QunandGjl susmu-iLirrau uujmuC^dauLb iSlad 

dldastsuimsisr srd®rjsit ffias/. sysnuQustsrrT&nsuu 
G)unqj)®® rflrjsv (tpsvLD psmiJuSlsv a[T®&,®®sv 

GT(Lg&,GV[TLb. 






(&,s$)fDrB3> Gi&gvoUIgv s^rrsirduml. errs^lrreir 


tSWjQuSlGesrn ^rrQssmssxsuu uiumu®£$d 
&lLi—uulLi—&)]. ^)0 ui^rQssxso LSIssrQurrt^lasrr 
(stepper motors) ^eurbjrSIsir ^luddlatQtjjisvT, 3 AA 
LSlmaGotmansb ^ > &\ujGS)Gi]g,rTm (Lpddhu urtanmaisb. 
fi£0 <$!&&&guul-1 srsi). /jj_, spsufl Ls^pmsirdlswi—tf 
LDjDgpLCi 5^0 epsOuLSlsmud Qfftf^rrsv, £§)ji/ 
Qurtq^LSissxstT 3isstsrQ\i3i^daisijLb ^sbeo§] ldidi d 
sp, mssrd u mb a> (syj /_ sot Q<$ rri—ijq Glarrerren si/ lc 
( LpLSj.iLiLC>rTgp (HLDLburr® G)&uj uj< 5 V mb. 

peirrfil QgffleSluLi&eb 







1. Shonkbot - Bristol Hackspace - Matthew Venn 


g£)£Qgm_rfl6V <*l( 5)<s3i/77 QsvGarr i^stolI. 

(Lego Boost) 

rfffjsv sj(Ljj3)d ajrjv)]dQarTGrrGu& t j ^sstssijduj 
<56316U(tp631/D<f £)/£!/617/jcS/OTj <95 gj UJLC) - 

GhsvGtarr l^swlLg&ii— ^ujd^Lb ^Lpev 

rflrjGvasrr 



Robotics 18. QsvG&rr l^gwlL 
(Lego Boost) 


QwGtarr GVLDGmLLsrvi—rrrjLDsrv (Mindstorms) 
GTsirua,! usv l /££)uj tSULb&miasb ssbsrr inrT^lfi. 
^(t^ulSI^uld ^)65<5W urr$ Q&svsfihsv, urr§il 
QLDGtrdQa®£ 661 <sv (Lpdarrshsurr^d^ (Sldsu 
a/Dgud Qamsrrsrrd On.u^ uj§] ^suijaisfilm suuj^Isv 
^ ssxsmusuijaii^daiim inrr^lfi GlsvCSarr 
ysruL-jS/r&sr. £g)^j)<si> uuSljodl Q&iliuj s-dias/rh-LD 
6^0 gourTL- ^sbec§] ^sssndrjmuQ} Gtnadastfsflssfl 
£|) 0 < 95 <s (S<susm(^)Lb. $£irDG$r(Zu§\as$)smLiLb 
uiumu(^d,s,sorni) sissirry Q&msvdljDrrrjasn. 
^misb ^surorfilm dl/fihu tdlGnpaGiflsv 
Gusvrjui—thiansfilGirG&Guijihi&ssxsfTU uirrjuugi 
&u\-mi£>rra ^q^daisomi. 



QsvQarr ysn)i_l Qeujesfl (Vernie) aLpevGlrsdilu ulLssil 
(track) 6t[5§ilrT6$)]Lb, ^iud(a,Lb mad amsflssfluSlsv 

spQi-b QaiueSliLjLD 


rUpev srqggd a/DigjdQ&msiTeugi ^ssrsmioiu 
^GSxsoQfiGtnrDd &g}]surra<§njd(3) ^su&huii 

^jLDLDtT^ltfl Q U tubes) Lb aGSXStT SmGu£§]U UtTI—LDtra 

^<sv<svtTLD<sv siSls^ismumli—traCSsu atbirud 
Qatrsrrsu^i srs/rlgi. 















Glsurissfl (ui—ddlsvimsrr&,i). o°oi3rjnm&} trissTjr) 
L^smesr, M.I.R. 4, 4000 Uj{6 /ry ld ^lLCSi—IT 

LShsvi—j^QujeorBgi QsusiiCS surry sr^^irjsiraim 
< 95 l .( 5 )ld gjsmQam l^stvlL Q^rr^u lSIsv ssbsrrm. 
LDJDIQJLD ^]SUJDSTIJDd 3iLL($)Gl]&>[D3irTm Q&iligv 
(LpstntDaitQtTfLb QarrQdauuLlQmmstsr. ^)< s^//_<sot 
s^0 QurTQ-g&jQurrdairTm Q^iusShL/LD su^su^rrev 
^jsrriD dlgusurjam <*!.(_ srs/rlpirad arotryd Qarrmsrr 

(LpDf-lL/LD. 

Q^iusondan^pib rffusvirda/DpiD s-iiiansb 
smadaiGtstflstifhiSlsb rss^ii—Qugijdlsirpsm. (Sldsvild 
^stn&, (SijirQurr (Suarsugj (Surrmp spsdl 
aSlsisxsrrGij&dr GrrsdUpsir suLfiiurra ^svsvitldsv 
s-thiansb stnadasvsflssfluSlsir sps6lQu(§ddl suL^hurra 
Qsus/lKSuj su0LD. 

£D/ 5 < 5<5 Q p it (§u lSIsv G) iditl£&)Ld 847 urrardansb 
a_ errmesr. ^siLpi^lsv (LpdSiliu id nssi ay /5<g5/jsiy 
emmuib (MoveHub). £g)&>lsv )rjsm @ oShsniF^m 
Qurr(jT)dj3)uuH(j). <srisum. (Sldsvild 
G&iusvirdarhiam lunsi^LD G§)&>stnim(Sm(Suj 
rBGtni—QugudlsvT/DGtsr. s-idam stnadasttflstsfluSlsv 



ST(Lg§Znu rflrjGvaGtnm suLfhurrai $}&JD(8) 

UL-lLD. £1)631617 <5SlS)/7 6£0 SpSllfl LClJDIQ] LD 
^addlGUULI S-Gm/fllL/LD, Sp(l J <565^ SISs^ffUyLD 
su0®®sr/D<53r- £§)®nsu ^jijsmt^Lb /5<s/7siy 

631 LDILI£3)1 Z_SOT <®LD1_5) ^LfiSVLb 

^Gts)Gmdauu®&)GirfD6ST. 

QeoQarr ^etviles)i— ^tudi^ii $jd[b& QPeo 
rglpebaerr 

^surjam uuSlro^&Gsxsn (Lp^sSlsv 

Q&iuujGonLb. ^mneb tSHGurorSleb $£lrD[5& ^pso 
G)LDmQun(rj)Llg,GS)Gmj uiumu($\£$£i (Sldgvild 
Q& ujsu&j&.nm (Lpddhu &Gumsv. 

QeoQan ysri>L_(/))<950 (Surj $jDr5& 

OpeoLDnai 6ts)u&>[rm rfUrrsv ^(Lg^HLjGbsrrmij. fiiEiasrr 

^GU/DGtn/D (Lpiurod) Q&ujgj urrrjdaGorTLb. 

1. &s)uQ sv Qa, ITU, sri' l pylgbst 

2 . gs)Uu.gwl 1. pvbOOst 

jjbeitrfil Q^oSluqaush 




1. Lego Boost review - cnet.com 


^IpQprri—iflGV ^( 5 )<s <5 <sL(5)<sn/7v erourrfjdSl 

(Sparki) ^rj^uSlQesrrr(Arduino) erpfglrje&r 

aflQ&.sb (drag-and-drop) (LpsmjDuSlsv rflrrsv 
<oT(LgS ) l&,<SV 



Robotics 19. Gwurrrjdd) 
(Sparki) 

(Arduino) 6777> t §)/7W 


^fjdurtLii^dsw (ArcBotics) srburrrjdSl <sp(ij 
&rT£rrrjsm QunrLis^iLDiusvsv. srg^irjssbujsb 
ujoj^iL/Lb ^£ssir^LSj.uus^)i—<3isrTrrsm^j!^s61ujsv 
LD/DgULb Qg,rfL^lsb^]LLurhiaisis)smLiLb LDnsmsurjam 
uS!if>si/Lc ^ijsu£s^ii_sir ajDgudQarTGrrm a_<ssiy id 
<sp(i) aebstidairTm <$lLguu<5ts)i—£ jSsmDfrgjLD. 



^rfdu mlLs^derb ewunrfddl errB^Irreir 


sibunrjdd) rBQrflstvsvu usrrs/rl ldjdqjld 
s-iurfrffsT)<svu usrrs/rl LBrnsmsurfaGtriGrr ^svdarrad 
Glarrsmi—#,]. <5iiburT[jd§>)d(§ 4 AA i£lmaiscimaisb 
Gtpsmsu. fiiEiadr suLpd^Lcnrsm airy (alkaline) 
LSlmaiscrhiaisb ^svsv^i lSsssiQild 







LElmQmropsusbsc (rechargeable) l£ 1 sir a so til 3, ss> err u 
uiusiiu (O^pavnili. 

(^sn/Drsp si5)<sjsisu srr5$i>irjsir3sfilsb suq^tb ldsEIsuisst 
Lfilsirsi51stn33m (SurrsvsvsvrrLDsv ^)^)su 
3jsbsShuLD333 3lLQ\uuQ\^3,33^i^uj uLSj-rflstnsv 
t£l sir siSlss) 33 sn (stepper motors) ssbsnsm. spqjj 
U3Stn3-$6VLb-&ISLILjLI (U$ff)) STSV^jLSj. (RGB LED) 
LDJDTRLD sp(fjj Qprrssfl Sps6lQlU(L£>UL3 S-Sm®. OT/5<5 
dl^jsu tj 3 stfl sir striS) ft sir 3, sti sot ld ^sbsorrg, spq^ 
stsv&Iu)- (LCD) 3ml§l£G)lsn[r 3n.L_ asm®. £|)/5<5 

^13331363 [51313360 Q 3 ILI 6 VU(^^33n.lS).UJ 
^lLil—rhl3Snm3 3S&sfl3L333 fly lLL tf-3<3)sirff)S3. 

$]gtl ^rjQuSlGssm j^ism3LL(^nju(^^^lsmu 
(Arduino microcontroller) ^L^uuss)i—UJ333 
G) 3 3s0r 1 _ 3)j. srsmGsu $31363 sfi)(rjjLbi3uj sultry 

^(53, ST[5^lpS3S3 (Sld&^LD SI Tlfl61]333 (LpiSj-lL/Lb. 

£|)<5 <sot 3,U[jLb ssmtfld 3sm3srr spqj) ^l(§L3ud3n.uj.iu 
iJi—^^lsv Qua (3)3,3, uulLCi}. susu S3. srmGsu 
<g£l3,s$rrteb ‘psnsvsmup’ ^I(r^ui3u uirjd3 
(LpL^lLILD. ^(5JD(3) spsifl 2-Smfl363, 95 LDITstf) 

(accelerometer ), 33r53>L33Sxfl (magnetometer), 



^siddlsLiuL/ asm/fl (SunsirjD usv a^&suflash 
ssbsrrm. ldjd^jld sp<t 5 ^addlsnuLi 
QprTGtsvsvGSlujd&hLiLb asm®. 

QprTstnsvsSlujddhurrsv ^jiud^LD fitjsmsv 
srvurrrjddhiSlsv rflgysfiKSiu ^ gn; u l /Shn mis, err. 
$rhiai<srrrT3i rffijsb sr(Lgd>i ^ujdad 

<95/J)/71/<*(o)<g5f7Syr(S)5LDSU<S31/7 ^)<S31<5 (SDSUjS^/jS 

G)&>m _ ihJ&><oVmb. srvunrrjddlsmu spifus^LD LD/rj/p/LD 

dlsv ^LD&rmaiGsxsrr (Lpiupd} Q&iugj 
urrrjdasyLb Q^tTs^isvs^iuddl&muu 

uiusiru Q^uuisvmL. 

£|)/ 5<5 sr^^irjssxssr s^sn^gj fidiam SdLfd&smustnsij 
(HumsirfD usv ^tpsitsyssxsnd {f,fdrryd Q^rrmmsvnLD: 

• <5prTd>6&)8>d> tBsfilrf^&ySV (Edge avoidance) 

• GZ&rTLdsmL _ 65 G\&>m _/jra >sv (Line following) 

• L/^ltj unsis)&,d(& ) £ ^/jsiy an smi &sv (Maze 
solving) 

• &rsus$)ijd> &>siSUjd>&>sv (Wall avoidance) 

• ^fsmrod^ai GusvLDGurjsv (Room navigation) 



• Qurtq^ssxsn lElLQi—Q^gv (Object 
retrieval) 

• spsiflsmup Q&>m—tj&><sb/$G)S)!j£& > <sb 
(Follow/hide from light sources) 

• a_ 061 / 65 63)65 GU6$)tj&><sb (Shape drawing) 

• <95633f?6sf) S-SrrsiflQ&yev (Computer input) 

• ld / d/d srvLmrjddlatgnjisir aSissxsmurtQi^sb 

srvutrrfddUfiuSKSsmtT (SparkiDuino) 6T631l_0/ 
srvurrrjdd) <stdSinss)id^ rflpsv sr(Lg&> a_<ssiyLD spqj) 
GjlrD[5& (Lpsv <sp(njihiSilss)smrsp flrjGvrrda f^tpsb 
(IDE). 

si5)(/j)<s<si> (drag-and-drop) (Lps^ijpuSlsv fipsb 

GTT(L£)<9}l&)(oV 

LShssflusnrtd (Minibloq) sissius^ ^rfjjiufiQssirrsyd 0 

6£0 6U631/7<S6316U tff J&} lUJDjSJUJ tT(^L£>. ^&)<ZV 

sro dp ft ifd (Scratch) tflijeondshrij Gurrssifrp srsfl^rtm 
6i5)®<S6U (drag-and-dtop) (Lpstn/DuShsv rflpsv 
ST(Lg&>GorrLb. £D<563i (Lpddhu (SrBtrdaLb ushsifl 
LDtrsmsutj3>mait§tf > d(& ) rffpsvtrd^LD aif)i3uu^isb 



a_<Ssiysu<s/70LD. dljDuurra Qprri—da, /5®<9><5/7 
tDrtjffi/LD 3 -UJijr§}ss)scu ushs/rlsnsiifl si) <oT^^irjssfhusb 
aro/rud QarrQdau uiumu($\£&,uu($\&\rD& ) i. 




rpeiirfil Q^fiaShjqaasrr 

1. Adafruit Industries - Sparki 

2. Example Minibloci program showing serial 

communications and a counter by 
Gijs.noorlander — Wikimedia Commons 







g)<S(D)<5/T/_/i)<SU <95L®(SD/7.' LBjDQlLB tflSV 

srrsSjlije&r Q^n^ULf&eh sm^LSlGiun 2 (Thymio II), 
(o)su(3<95/7 6$)ld SMiLsiijL rrtjdj sn) (Lego Mindstorms), 
iSlurrdSlQiurT (Braccio) sr^^irjm ema, Qsmddl 
(Hexy) /B/_<* 0 LD ’ST^^irjm, i—[fL!i-<5VUiTLl- (Turtlebot) 



Robotics 20. ldjd^JlL §I<so 

(oTtp^lpdr ®<5/T0LJL /<%<sh 


«rjp$!jeiT Q$iT(9jULiai<oS)efT <sum£i(ajih (Lpssr 
aQjjgSilG!) Q&msrrm Geusmu^tuestsu 

1. fiylhJ&GYT lunqj) <95<95/7.95 GTfB^rjGftr Q&,[T(3)USft>U 

surriEiau GurrS\r§ijaiGenn guuj§] 
6Ufri£>L/<s0<5 G&>n&>fT( 5 ftr rflrrsv <oT(lq&j]ld 
gus$)& <3)@>l6v 3-smi—i' OT&srgy (Lpd&huLDrra 
2- tgjGil u u (J) <5<5 siy LD. 

2. ajDgudQanrGrrsrr LbLi($\Lb&>rTm ctsot/d^su 
/§ rhiasb unrsus^ismiunrdSl^s/rlGsvGuj 
ajDtQjdQarrmGfT (Lpisf-iLiLD. a-im&sb 
UGrrs/rluSlGisvrT, susv^irrfluSJGsvrr ^svsv^i 
smflGsvrr sp(§ sr^^irjssr GumLu\.uSlsb 
uihi(§ QutgjGugi Guimro Cluifltu 

Cp<9> fT(oft)(oUT 68) ji/ '/> hI 3)JD(^&> 

ct/5 ^)/7 ®st G)n(&jLi6ft)u sundi^su^i 

uiusftiishsrr Q&iusv. 


3. CT/5^)/7®sr (o)<S/70LyL/<*(S)51_<5JSir SU0LD 

U Lj-U U Lj-LU ITGIST 6U ySJ (tp 631© <*631 SITU 
LUlmU/DjfiJ USV @)1 lLl _/EJ<S (6)7) LD 

LDrr$!flatQtT)Lb Q&iliuj (LpL^iL/Lb. 

£D0/j/_5)|pLD (&)(]>LD6V cSyStlGV 

sr^/siyti) &6UfT(oV ggjsvstnsv. |s)/d/5<S (V-psv 
G) LDStilG) U fT(fJ)L-&> 6$) SYT U0JSSIUQ\^^I 
(Sld^ild <syr 5 & CT/5^)/7<s3i®sr stflrflGurrdS) 

Ll^lUJ USV <36U<S31<SU<S631 Syr (o)sui6U<S/D0 
suLfl ^(rjjdSH/DprT STGvrguLD urTQ^iEiasrr. 

es)^i£lQiurr 2 (Thymio II) 

piLD (Lprssinpuj <SL(/))63!/7<s6yf)<su usv uuSl/odlas/rlsv 

L/f7/7<5<S 6T/5^)/7‘63r <Sf763T ^)<S63T ^LSj.UU&S)U 

Gsi]ss)Sv£G)irQm3isb ldjd^jld usv(S su/ry rflpsvrTda 
(S^LpSVaSTt LD637631<S R‘ffSi(^L£) 6775js)/7637<S6yf)637 
a_6U<S<S631<S<S aismurSluj 6 smu&,j (Lppsvrrstr 
£)ffl/su/7<s(6i3<s0 su QffiiidlsirjDsm. fidi&sb 
a_/li<S(6)5<S0 6£<S<S Ql L£>rrLftl&>S&)SiTlLI LL 
(3r,Lf>svais$)mu-jib Q&,ijr5Q& > (j)\uu&>m Qpsvib 
63i <su5)3 iurrsfilsir rflrTsvrrdapssip srs/rl^rrad 
arDtgidQginsbm (Lpisj-iLjLb. 


QevGarr emLoassnleroi—rriiiieio (Lego Mindstorms) 



QsvGarr anLDassnlsivurrrfLDSib 


QanQ&aiuuLLL- uLSj.uuisj.iurrm 
ajLfi(Lp&s)jr)iF,s!S)mLj iSimufdfOi uj.rjrrd^rj, rrrruurrfj, 
GWGtnu&rj, srsuijswurTijLb, Sljfluuij srmrr) gopgil 
<SH(fi)GtnLDUjrrm in^^irjmaisisxsn s-q^sundassomb. 


£jj)si 513 Qt—si] (ev3dev) gtsstid ^IjorB^ ^Lpsv 



QLDG$rQun(rj)S$)6fTU UlUSStuQ^S) G>LDGVILD usv 
^)L./_/ii<35®ns)T<j Q&iiigi unrjdasvrTLb. spurn 
rjrru ijilua (OpenRoberta), £g)si5 13 s$)U&>as$r 
(EV3Python), sw S\tj a lid (Scratch) QLDtTL^asuflsSJ&piLD 
rflpsv ST(LjjS)avail,. 

^IFQuSlGesrrr UlrjadStGuja (Braccio) 6T[5§>irjGST ana 


^ijQiuSlQema iSIrjadSlGuja st/sSD/jsst etna 





£D/ 5<5 STfs^pm 6$)3nuneb use LDrr$dlrflu 
Qurr(r^uaiss)Sfr stnaiui3i^uSlse i3up^§]d Qarrmsrr 

(LpL^lL/LC). 6T(/))<5£i/<9S<Sf7/_!_Z_/7‘<S 5^0 fffLpjouud 

« 0 siS)< 5 D uj s$)&uSlsb LShipda ss)su^§], rflrrse 

si(Lpd)!, firhiasrr suing Q&seSlnffrjaiGGirTrT 
^imQaisesemb urrrjstnsLiujnse i3m Qg>rrurj 
snsudasemL. ^tjQ\uSlQssm stsstjd jysm 
aiJ-(j}Lju(j}£$£lsmuu uujssruQ^ffjGu^rDaiiTaiQGu 
a_ 0 su rrd <* u u lL z_dy . 

Qsundd) (Hexy) rBi—d(9jib STrs^irrsir 



^/jaumligderb QewdS) gi _ &>(&jLh mg&Arjsii 


£D#i/ dlevrs^l Qurrmtr}] ^g,gu arrsb&sfiisb gi—d(^LD 
STg^IgSSI. ^<5^sfl<SU(^ULI (SuiTSV gl—d(^LD 
LD/DgULD [BI—SSILD ^gCglLD. gfTLD (L/jSSimij UlTrfdjg 

srvurrrjdd} (oTg^igssxssr^ ^lurrrfld^LD 
^gdumLigdew rffggsumCSLD ^ss)g,iLjLb 
giurTifld£)g)& l j- £|):$ s * 7 ‘ rfUpsvam lurrsyLb ^tg)gg, 


(tpsvLDrrad S\ss)i—dS\mp)m. $}&JD(8) $iiiasb 
stnu^rrm Olditl^uSIsv rflpsv GT(Lg&> guild. 

nbeirrfil Q^aSluq^eh 

1. Leso Mindstorms 

2. Arduino Braccio 

3. Arcbotics Hexv 

&l!($)ss)!j: i—rfi^evuml 3 - 
utjatj (Turtlebot 3 - Burger) 


rjrrsrv (ROS - Robot Operating System) 





Robotics 21. i—ijuj-sbuml- 3 - 
Ujjajf (Turtlebot 3 - Burger) 


su<53i/7 rsmi) unijd,s, isr^^irjm Q^rr^^taisb 
&Lfidasmi— suss)3iuSlsb Lfil&sijLb umstniGrrmsmsu: 

• ^SU GUUJ&,] (Lp^SV USVQSUIQJ GlJUJgl 

surjLDLjd^ 3 -lLulLl- d\iQ]suijaisb 
a/DtQjdQamsnGfr tmyfi^rra 7 , r/jlrrsv sr(Lg§]LD 
sustnaam usv ssm®. 

• ss) 3 i(Lpss)n)ujrT 3 i Q&iuGvuQpSdu urrrjd& 
use GULfil(LpGinjD&Grr ^(njuugrrisv 
ioTrB^I[Tssflujsv ^i^uusini—aissxsrT 
^LpLDnau LuflrBgiQarrmsn GumiiuLiam 
<3)$5laLb. 

• ffirruGurfaerr oShstnGrrujrTLLi—rTa Q^nrLflsv 
r^]Ldu^ss)£E,iLjLb, rfjlrjsv sr^^/susaicSuyLD 
LDLdQ\LD<sbsorTLDsb ^rfilsfikusinsviLiLD, 


<®<5OT/?<S<5<S31<5U7LD 

ajD/gjdQanmGfr suL^su(^dS}mpm. 

/5/7LD £1)^617631/7 f-//7/7<5 <5 i_//76U 631637U_//7<95fflu5)<SU 
Q^iuiud^isj.uj uuSlro&aiGsxsrr srsbsomb 
QGl]rf)rf)l3i[JL£>n3i QffLUif)! (LpLyfBSy 6l5)/J.i£l/7<956)T 
6T637ffl/ 6316U<5^/<® (o) <95/7617 <3 617/7LD. 2 _/i£<956)7 
STfB^ifjs^lujsb aebaS] /-D/d/ti/ld uuSlpdluSlsv 
rS>l(]))d>ff>u<ojmm? ^ 3 fCi)}d>(f) itsurrsv 67637637? 
iSTfB^ifjs^husSlsb r5stni—(LpGmjDd(§ uiumut—da^i^uj 
<5J&>rTGU3)l 6£0 ^)/J./_<5631<5 Q&UJ6V uQl^SOrTLD. 

asbsgjjiflij uu51/D®d(§ s-^susomd ^svsvgj 
GUGvsfla rf$dlujiTa<syLD ^q^daisomb. $}&JD(8) 
a_/E/<95{6)5<950 rBs^>i—(LpsnjDu51<sv 

uiusiru($\£& > d&*-Lq-UJ ’sr^^irjssfliusb QLDmQunq^sb 

(o)<5/70L7L/ SpeillQj (S<5631617. cSYJi/<5/7637 [JtTGW! 

ijfTsw (ROS - Robot Operating System) 
rjnsm 67 S 3 /L/ 0 / Ql u n(Lp &tf(]) u rrd (&) d&>n&> 

LDL-QiLDSbsorTLDSb 617633$<95 ff^llUrraS^LD U J(oU<5V[T&> 

uiumuQ\^uuQ\Lb §>liDr58> (qpsv QldsstQu rrq^sb 

G)8}[T(8jLlL-l. $}d>l<ZV i95Lp<95<956337(_ QLDSStQU /70L_!_<95677 
^i—fhiShLjsbsnm: 


• &fB(o$)&>u5)‘SV urjGusvrrad dls^ni—dsid^n/.iu 
sr^^irjssfhusb si imG)urrq^LLais<s)<sn 
^ludaida^i^iu spLinj. QLDsvrQurTQjjLlam 

(hardware drivers). 

• sr^^irjssfhusSlsb uujmuQ\LD 

Gal 6 $) ssidtfljihiif)sis) stl (algorithms) 
Q&iu<svu(j))£§i)uj Q ldsvtQ u rrQjjm 
QprT(§uLiam. lSIsh^ld 

(Sldldu^^^Iuj &LEuamsv 
efihssxssrd&ij iei if, dr. 

• rflrjsvrrmrjatgnjd^ ^sudhuib (S^s^ismurrm 
&dS)l GumurBg, flrrsv .*0si5)<ssir (developer 
tools). 

prtew QLDmQurrqjjGsxsrr 125 d(§ib (Smsotrsm 
sr^^irjmaiffdlsb uiusiiu(fd,S)isu 0 S'iprrijasir. 
^)su/rj/z 5 )su usv susot/?<95 rfd)ujrrmGis)Gij. (Sldsvild 
^G urjasrflGV usvtj pdiam (Ssus^isvdatra 
a_0su trddhu QldgvtG)u rtq^sb Qprr^ULi&stsvsrriLiLi) 
(software packages) £ 5 )jd[ 5eb ^LpevLDnau 
udlrjrBgisrrmrrrjam. siffftfjdarndff^eh: 



• (g)63>/_//^)7)f ^gi5)/tl}l/ (Obstacle Avoidance) 

• su < s 3 i / tl/(_ld < 5177 / 77 $ <50/ &,msts?\i—W(grfil^sv 
(Simultaneous Localization And Mapping - 
SLAM) 

• <*61/631/7 (opL-LLtj-O)ILI Q&<SVI&>&,I&<SV (Wall 
Following) 

• <5/763fl/7//5/®/7//7<5 617 6337631 ILI (o)<561)/<55/<56i) 

(Automated Driving) 

(SlD&PILD ^617/7.5 (60 <5(0 67637(b) 637637637 
/_5)/7<j£)63163765 STT 617/5<5637, 6777777J_<5 |g/761/ 

656337/_77/7.95 617 6763777631 <517/70 70637/D *7 66 61$ 61> 

u Si ijifi (rpQeh rrmSiifo nijst, sir. 

Lpfl&llDgl, 4 /,637/761) /7/761U <5/7)/71/<5 (o)<*/76337/_/76U <5/7637 
617633$66 765 67631/5/7/70 (o)<5/7/61)77®<5<5 (7p7JJ_17/7D 

Co77/761) (fl)<5/$ffl/D0/. 4/,637760 6763165/77,761/77 
(ii) <5(77 61) 77 (/j) <5 1£) 637/761) <5/7637 77/76771 66 / 71 7 //66 QfftftSUSU 
(LpL^lL/Lb. £|)/5<5T7 t 5)/7<5<5631637660 67637637^5/761/? 
<=9/0/0/7637 /_/77^-61)777/_l 5 77/7<5/7/ 




1—jui.ebuml 3 urfaijj 


i_/ruj-ffljL//TLl 3 - urfarf 


0631/0/5:5 61$6316l) 35633$63$ uSl 61) j§)/D<531 637(7 /LD 
GU&SilGmUlLILb 77$3561/7D 0631/03535/75061) {7/76111 
(o)7D637(o)lJ/ 70631617 (7p (7£ 63170 (77/735 ffljrpGlS] 361763161) 
Q&tUgJ U/7/73535 £|)0/ 6£0 06061) 67/5^)/7657 ©0/70^). 
3706^)/70 035070 67/5^/763$61) 7J61) 61$07O/7637 
2_6357/$356316)7 33770631637 ©37770/ ULTrjd^GLj LD £|)0/ 

u5)356i/td ^t)/D000/- 

/§/57356y7 ©7J/7(7£0/37J/73503535/7353617/7 c gi/6i>6l>0/ 

<361/ 7/.3563135 61$631617(77 ITlL (5)3535/7353617/7 6£0 

67/5^){7637 617/7/5735 61$0707$637/761) =570/ £|)0/617 6061). 

(SldldulLl- 67/5 i @(7S3//(77si) (advanced robotics) 

LDJDgULD aistssfistsf] ^7$61$(7761) 35000/35356316)735 

(computer science concepts) &jd gu dQ 35/76)76)7 

61$0707$637/761) /§/57356T7 617/7/5735 61$07DL/7D 67/5^){7637 

£ 1 ) 0 / 617 / 7070 . 

00//_637 353571®631/70 ©0/77_/7 (LpjDgULD. 

0637/7$/ 

ashokramach(a>,email,com 



